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PREFACE. 


Tue Papers of which this little volume are composed need but little 
by way of preface. They were written for the purpose of being read 
at the Meetings of the Harrow School Scientific Society, and they led 
in many cases to interesting discussions. They are published partly 
because it is believed that they are capable of affording pleasure to a 
wider circle of Harrovians, than that by which they have already been 
fayourably received; but mainly because we desire to give some account 
of our Society and its proceedings, to justify its existence, and to 
awaken if possible a wide and active interest in the objects for which 
it was founded. Those objects are sketched generally in the intro- 
ductory address, and the volume itself will afford some indication of the 
extent to which they have been accomplished. 

Ranging over many topics, from the habits of Titmice and the 
functions of Stomata, to the Augasma Light and the physical constitu- 
tion of the new star in Corona Borealis, we hope that all readers may 


find in the following papers something to suit their tastes. To 
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Harrovians generally, and to present Harrovians in particular, we 
venture to dedicate whatever in this Volume may be least unworthy 
of the name of Harrow; from them we feel sure that any of our short- 
comings will meet with generous indulgence, and that our small 
achievements will be hailed with cordial approbation. 

Nothing remains except the pleasant task of offering our heartiest 
thanks to the many friends who have assisted us by their advice and 
co-operation, and especially to the Rev. B. F. Westcott, and to 
R. B. Haywarp, Esq., from whose remarks we have reaped so much 


benefit, and at whose houses we have spent so many happy hours. 


TT Gak: 
C. B. i: 


Harrow, 


Juty, 1866. 


PRELIMINARY MEETING, 


November 16th, 1865. 


AT the First Meeting of the Society, held at the House of the Rev. 
F. W. Farrar, the rules by which it was to be directed were pro- 
posed by various members, and were carried unanimously. 

After a short discussion, the name of the “ Harrow School 
Scientific Society” was adopted, instead of the name of “'The 
Harrow School Natural History Society,” which had been originally 
proposed. ‘lhe object of this change was to establish the Society 
on the broadest possible basis, and to enlist in its favour the ce- 
operation of a wider class of interests. 

The Rev. F. W. Farrar was then elected President, T. G. 
Rooper, Honorary Secretary, and C. B. Heberden, Honorary 
Treasurer. 


The following objects were exhibited :— 


Two Coprolites of the Icthyosaurus Platyodon, full of scales of the Dape- 
dius, found at Lyme Regis. 
A white variety of the Ajuga Reptans.. By THe Rey. F. W. Farrar. 
A Piece of Fossil Wood, bored in many places by the Teredo. 
By P. Smirx. 


When the business had been concluded, the Rev. B. F. West- 
cott made a few remarks on the objects which the Society might 
hope to accomplish, and the following introductory paper was then 
read by the President. 
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INAUGURAL PAPER, 


READ BEFORE THE HARROW SCIENTIFIC SOCIETY. 


Gentlemen, 


At this first meeting of the Harrow Scientific Society I have been 
asked to read you a few preliminary remarks, by way of giving 
shape to our proceedings, and helping us to arrive at some distinct 
conception of our aim and object. 

The general object is easily defined; it is to promote in Harrow 
School some interest in science, and in all studies and pursuits 
connected with it. We hope to do this by turning our own atten- 
tion to the wide field of observation which always lies open before 
us, and by interesting others as far as we can in the same enquiries. 
We believe that this can be done without any serious demand upon 
the time which must necessarily be devoted to other duties. If, as 
has been proposed, we meet for an hour every fortnight, and if at 
every meeting the members record everything of interest which has 
come under their own observation, or of which they may have been 
informed by others,—and if, above all, we are able to adopt some 
plan by which these observations may to a certain extent be made 
systematic, we may reasonably expect to gather in course of time 
(especially in the spring and summer) much interesting information 
about our own neighbourhood. I hope that, especially during the 
summer term, it may be one of our objects to provide for the forma- 
tion of a museum,* either in the Vaughan Library or elsewhere. As 
yet the only steps taken in this direction have been the presents to 
the Library by Melvill of the “Flora” which gained him the 
botanical prize a few years ago; by M. Gustave Masson of a col- 
lection of minerals, and by Mr. Fisher of a collection of rare and 
interesting eggs. But if the Society continues to exist, and offers 
a prize yearly to the school for the best collection of various objects 
of natural history, there is no reason why in a few years time, the 
natural history of the neighbourhood should not be very fully and 
valuably represented. The sooner that this desirable end is accom- 
plished the better, for already the encroachments of the builder have 

* To any one interested in this project I can confidently recommend an excellent 


little book by J. Toynbee, Esq., F.R.S., of Wimbledon, ‘“ On the Formation of Local 
Museums.” 
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made serious inroads upon some of our most interesting spots. 
The handsome dark purple flowers of the dusky cranesbill have 
already vanished from the locality where first 1 found it ; both the 
round-leaved and the sharp-pointed fluellen or toadflax, once 
grew luxuriantly in a spot hard by, which now is a brick field, and 
an interesting mound where the Phalaris canariensis, and the Lolium 
temulentum, and other plants were often found, has shared the 
same fate. Already, too, the mountain speedwell is growing rare 
in the soon-to-be-invaded park. We must not conceal from our- 
selves that the study of natural history will become more difficult 
at Harrow every year. The objects we set before us, if there is 
any hope of accomplishing them at all, must be accomplished as 
much as possible by the observations of the next two years. 

Nor must we shut our eyes to the fact that the country round 
Harrow offers comparatively little scope for our enquiries. It has 
no variety to boast. It is composed almost entirely of a clay soil, 
and of pasture land, so that one must walk at least a mile or two 
to get the change of flora introduced by different soils or varieties 
of cultivation. Then again, the canal offers but a poor substitute 
for the charm and interest of a stream or river; we have no moun- 
tain or forest within many miles of us, and even the nearest woods 
and copses are some distance off. The reservoir, and the Ruislip 
woods, are indeed just accessible, but they involve, as two or three 
of us can testify from personal experience, the chance of a personal 
fracas, and they are jealously hedged in by the laws of trespass. 
Such are the conditions around us, and we must make the best of 
them, adopting the grand old reminder, Spartam nactus es, hance 
exorna. 

As a counterpoise to these considerations I may urge that we 
really do not know the wealth of nature around us, even under con- 
ditions apparently the most unfavourable, until we have fairly begun 
to search. I am convinced that, if we work with any life, some- 
thing yet remains to be added to the work already done. As an 
illustration of what I mean I may point to the “Flora of Harrow ;” 
and I think that any one who reads it will be astonished that we 
have as much to boast of in the way of butterflies, birds, and plants 
as that little book proves to be the case. Having examined several 
local floras I can assure you that ours may take a very respectable 
place among them; and yet it is not complete. A stranger wrote 
to tell me that we had overlooked a very interesting plant, the 
strawberry-headed trefoil, which grows no farther off than the white 
palings at the bottom of the hill, and three of us now present, in the 
course of a single long walk to the Kingsbury Reservoir, added no 


less than (I think) six new plants to those here recorded—one of 


which was the beautiful and interesting Hottonia palustris. For, 
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thoroughly as we have searched in some localities, the search has 
been far from systematic, and if during the spring and summer we 
take one or two excursions, instead of our ordinary meetings we 
may hope for considerable reward. 

At any rate do not let us be discouraged if in this branch of our 
work we effect but little. Even if we fail entirely, we shall be fail- 
ing in an attempt which will have been worth making, and we shall 
have nothing with which to reproach ourselves. But I do not 
anticipate failure. We shall at any rate be thrown together more 
frequently than would otherwise be possible for an hour’s pleasant 
and profitable intercourse, and meanwhile we must remember how 
much has often sprung from slight beginnings. It may be interest- 
ing to you to hear how this little volume of the “ Harrow Flora” 
originated. It commenced entirely in a few very humble botanical 
discoveries by two Harrovians and myself. These very trifling and 
purely accidental discoveries interested us; after this we always 
told each other of anything fresh which we found, and very soon 
began to take botanical walks, in which we each put together our 
scanty quota of information. The information however rapidly 
grew. ‘The following year others became interested in botany, and 
the prize which I offered that year resulted in Melvill’s admirable 
collection now in the Vaughan Library. Simultaneously with this 
I suggested to Melvill and Drummond the plan of a “Harrow 
Flora;” I asked the two Messrs. Bridgeman to draw up an account 
of the birds, and two old pupils of mine to write a list of the butter- 
flies. The kindness of the Masters and others in subscribing for 
the book enabled us to print it, and it remains as a permanent and 
valuable record of our common labours. I have now the pleasure 
of showing you in this withered and crumpled specimen of the 
white Ajuga reptans, a plant which had no slight share in producing 
the neat little green book now lying before me,—and perhaps in 
ultimately conducing to the foundation of the present society. 
Nay, the results it helped to occasion may be wider still, for I 
believe that one of the authors of the “ Harrow Flora” is now 
engaged on a Flora of Oxford, and another bids fair to become at 
some future time a very distinguished botanist. 

The exhibition of objects, curious for their connection either 
with natural history or with some other science, will I hope form 
one of the pleasures and advantages of our meetings. We shall 
despise nothing that can be brought before us in this way. Any 
curious bird, any rare plant, any interesting egg, butterfly, moth, 
shell, moss, or lichen will be welcome to us; and sometimes at any 
rate we shall be able to have the assistance of a powerful micro- 
scope in unveiling to us their wonders. The few objects of interest 
in the Vaughan Library will kindly be placed at our disposal, and 
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I hope that in course of time we shall be able to add to them con- 
siderably. And, besides what we find ourselves, | hope that we 
shall be able to avail ourselves of curiosities of every kind from 
many other sources, and especially from the stores of our friends 
in the school, or in the neighbourhood. Even if it be found desir- 
able that the number of our actual members should continue to be 
small, we shall often be able to introduce friends and visitors who 
may have something to exhibit, or who may be interested in our 
proceedings; and it will 1 hope be a rule among us that at the 
beginning of our meetings every one who exhibits a specimen will 
say a few words in description or explanation of it, if any such 
explanation be required. As far as I can foresee we may hope in 
time to study in this way many objects of interest. After the spring 
and summer holidays I can well imagine that we may each have 
something to report, and may possibly be able to enrich each other’s 
collections by some curious specimens, as well as to enlarge each 
other’s experience by a record of what we have observed and seen 
in all parts of England and the Continent. Although we propose 
to begin our meetings at once, it is I think to the spring and summer 
that we must look for the richest harvest of our studies. It will be 
exceedingly interesting if we are then able to divide certain subjects 
among ourselves, and if for instance each member, while adding 
what he can to the general stock of our knowledge will yet consider 
some one department as under his special care; if for instance in 
botany we look to one member for special information about the 
composite flowers, to another for the umbelliferous, to a third for the 
sedges, and to a fourth for the grasses; and if in entomology and 
ornithology we are by any means able to effect a similar division. 
The best way will be to let each of us choose his own speciality 
and stick to it. Too much discursiveness offers great temptations 
to us all, and it is by specialities, and by men of one gift, that the 
knowledge of the world has been mainly furthered. 

I now come to the most salient part of our scheme, the fort- 
nightly reading of a paper on some subject connected with science. 
To this I must acknowledge that | look with a great deal of interest 
and pleasure. As each member will choose some subject in which 
he is specially interested, and will I hope take some pains both to 
get up his subject, to concentrate his information upon it, and to 
make that information both clear and interesting, we ought I think 
all of us to learn much in this way. It is I am sure as a society of 
learners, and very ignorant learners, that we would all wish to be re- 
garded; the very object of our meetings will be that we may learn 
more than we now know, and may assist each other by bringing such 
little knowledge as we possess into a common stock, and so saving 
both time and trouble. No doubt papers stored with direct facts 
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will do most for us in this way, but I hope that we shall not shrink 
from occasionally taking with us some distinct theory around which 
our observations may be ranged. Nothing adds so much vividness 
to a pursuit as the luminous guidance of some comprehensive 
hypothesis; and I confess that I shall be glad if some of our papers 
are devoted to such disputed subjects as the definition of species, 
the growth or stationariness of instinct, the possession of reason 
by animals, the consideration of adaptation in nature as due either 
to direct creation or to the final result of a long series of laws. 

At any rate I am quite sure that in cultivating in ourselves the 
faculty of observation, we enter with enlightened eyes into a new 
and unknown world of joy and innocent happiness,—a world among 
whose quiet and infinite beauties the turbid thoughts may learn to 
ran clear, and the clouded imagination to brighten under the sun- 
shine. To mirror the divine perfection of those laws which the 
Infinite Being has imposed upon the Universe, the whole ocean 
indeed is insufficient, yet a drop of water is enough. In the meanest 
creature which lives and grows lies a whole world of contemplation, 
an infinite range of laws only to be discovered by long and patient 
labour, which both zs and brings its own reward. To the eye of 
one who loves wisdom nothing is common or unclean; the black 
and dingy insect which cruelty crushes and at which affectation 
screams, becomes to him a study, which shall leave him more happy 
and peaceful than before, because more deeply convinced, that the 
world and all that therein is, is under the direct providence of the 
All-wise and the All-good. But independently of these high con- 
siderations such an observer will soon learn that in the difference 
between an intelligent observation and an unintelligent contempt of 
the marvels of nature, is involved all the difference between a blank 
and often misspent vacuity, and a pursuit of boundless interest and 
incessant variety which he may follow at all times and seasons, and 
in every climate, from Zembla to Peru. Thousands of English- 
men whose circumstances have thrown them into distant countries, 
have bitterly complained that their boyhood, and all that happy 
time in which especially and most successfully knowledge can be 
acquired, was passed in complete and absolute ignorance of one 
and all of those natural sciences with which if they had been 
acquainted they could have made a distinct and immense contribu- 
tion to the knowledge of the world. And many English clergymen 
forced to spend their lives almost without society have bewailed a 
similar loss. Professor Henslow used to say that when first he 
went to live in a country parish, nothing but his knowledge of 
botany could have saved him from a miserable dulness, which 
would have half driven him to despair. In my own boyhood, passed 
as it was in a deeply interesting neighbourhood with all the trea- 
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sures around me of the land and sea, I never learnt at school so 
much as to distinguish a hemlock from a parsnip, or a speedwell 
from a forget-me-not. That compulsory ignorance can never be 
effectually repaired; but the very little botany (for instance) which 
I have since acquired has been to me, both at Harrow and else- 
where, a source of incalculable delight. From the end of February, 
when the hazels are beginning to scatter the yellow gold-dust out 
of their catkins, and show the soft brilliant crimson filaments of 
their female flowers, to the late autumn when a few battered and 
miserable buttercups are the sole representatives of the floral world, 
and we must content ourselves for beauty with the moss, with what 
Ruskin calls its “rounded bosses of furred and beaming green— 
its traceries of intricate silver, and fringes lustrous, arborescent, 
burnished through every fibre into fitful brightness and glossy tra 
verses of silken change,’—from the time when the ashbuds are 
black in March through every grove, and the “gummy chestnut 
buds,” are glistening in the breezy blue of April, till the time when 
we see the fairy islet in the split husk of the horse-chestnut, the 
year to the observant eye is one long calendar of speaking loveli- 
ness. I used at one time merely to admire the strange brightness 
of the celandines with which the Park is all ablaze in early spring; 
but I admire them ten times more now that I understand something 
of the nature and habits of the flower, and can enter into the great 
moral of the poem which Wordsworth has addressed to it :— 


“To be a prodigal’s favourite, then worse truth 
A miser’s pensioner—behold our lot! 
O man, that from thy fair and shining youth, 
Age might but take the things youth needed not!” 


If any of us can learn to gain but a tithe of such pleasures, I 
am convinced that the inauguration of our little society will not 
have been purposeless or vain. Any who are lukewarm in the 
enquiries which interest us will soon drop off, but enough I trust 
will remain to make us feel that our progress is neither contemptible, 
nor lacking in enjoyment. When we learn that on an open piece 
of ground in Battersea Park two gentlemen on one day collected 
230 species of plants,—that a prisoner at Pentonville found some 
thirty grasses merely on the narrow green strip which bordered 
a few yards between the two walls by which he was allowed 
to walk,—we need hardly doubt that we shall find enough to 
occupy us. “In the moorlands about me,” says a great writer, “I 
have never been alone and never idle,—never alone, because when 
man was not with me I had companions in every bee and flower 
and pebble; and never idle because I could not pass a swamp or a 
tuft of heather, without finding in it a fairy tale, of which I could 
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but decipher here and there a line or two, and yet found them more 
interesting than all the books, save one, which were ever written 
upon earth.” 


Thursday, November 30th. 


Tue Second Meeting of the Society was held at the House of the 
Rev. F. W. Farrar. 

J. Ponsonby and A. W. Welch were elected members of the 
Society. 


The exhibitions were :— 


A Fossil Jaw, vertebrze, and other fragments of the Icthyosaurus Platyodon. 
A Death’s Head Moth (Acherontia Atropos). 

A Humming Bird Moth (Macroglossa Stellatarum). 

A Leaf of the Gromwell (Lethospermum officinale) under a binocular 


microscope. . ie 53 .. By THE PRESIDENT. 
A Ptarmigan’s Egg, taken in Switzerland. 
Some minerals. 7 .. By R. B. Sirsa, Esa. 


A Fragment of Egyptian Pottery and an Egyptian God, from Sir G. 
Wilkinson’s collection. Sir G. Wilkinson proved by this piece of 
pottery that the Greek “a” was written from Jeft to right, and 
not as is generally taught now, from right to left. 

By T. G. Rooper. 

A Riband Agate and Crystals of Amethyst .. .. DY PS Serre. 


The Society passed a vote of thanks to the Rev. Dr. Butler for 
the handsome present of a minute book. 


The following Paper was then read by T. G. Rooper on 


THE STRUCTURE OF LEAVES. 


Every study has its alphabet, which must be known before any 
further knowledge can be obtained. Now although this is usually 
voted dry and uninteresting, still it is absolutely indispensable ; 
therefore I will, in as few words as possible, run through all the 
“‘ Alphabet” that is necessary to the study of leaves. 


Pee 
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I need hardly say this Alphabet is “Anatomy.” Now the 
general structure of the leaf is happily not complicated, and can 
be explained without employing any long botanical terms. The 
leaf, like every other part of the plant, is composed of two distinct 
tissues or fabrics, viz., that which forms the pulp, and that which 
forms the woody part, z.e., the “veins” of the leaf. The veins 
give support to the pulp, much in the same way as the bones in 
the human frame support the flesh, or as the trunk of a tree 
supports the branches. : 

There is, besides, an epidermis or skin spread over both the 
upper and the under surface of the leaf, which also covers almost 
without exception* every other part of the plant. This then is all 
that I need remark on the anatomy of the leaf. Let us now, having 
completed our alphabet, proceed to the more interesting portion of 
this study. Let us first trace the growth of the leaf from the very 
earliest stage in which the microscope can discover it. At its first 
appearance each leaf is a minute projection of “pulp,” conical in 
shape, covered and protected by two sheaths or scales. As this 
projection increases in size, the pulp inside the sheath gradually 
assumes a more leaf-like form, the process of formation beginning 
from the top of the future leaf downwards. 

Next the veins begin to grow and give a more definite outline 
to the pulp, which still lies curled up under the protecting sheath. 
Finally, the stalk appears, which, by its increase in the spring, lifts 
up the rest of the leaf above its protecting scales. These scales, in 
many plants, remaining throughout the summer at the bottom of 
the leaf stalk, are known to botanists by the name of “ Stipules.” 

The formation of the leaf begins the year before it is full grown. 
This is the case, in order that no vital process may be going on in 
the plant during the winter, lest frost or cold should injure the 
delicate machinery, and that without delay the leaf, being formed 
and safely protected, may be ready to spring forth directly winter 
is over. 

From this it is evident how large a share belong to the veins in 
defining the shape of the leaf; they are not, however, entirely 
responsible for it, because the pulp, as was said before, is partially 
developed before the veins appear at all. It is, however, pretty 
clear that while the general outline of the leaf is dependent on the 
pulp, the cuttings on the margin are due to the veins. For these, 
as they extend away from the centre of the leaf, stretch the pulp so 
as to make it cover them; if then the pulp is at all scanty, or if it 
grows but slowly, in proportion to the veins, it is clear that when 
it is protended in one direction, it will be indented in the opposite 


* Except the stigma. 
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direction. Thus it is that incisions are formed on the margins of 
leaves. 

So much is the shape of the leaf varied, that it has been said 
and from experience I should say with truth, that no two leaves, 
gathered from separate specimens, even of the same plant, can be 
found to coincide exactly. But besides this infinity of shape 
there is also a great variety of modifications. Indeed every part 
of the plant that does not form the stem, is a modification of the 
leaf—a fact which was first shown by J. J. Rousseau. Instances 
of such modification are “the flower,” the “organs contained by 
the flower,” the “pitcher plant,” the “fly-catcher,” the “bulb” of 
the tulip, and many more which we cannot take into consideration 
to-day. 

We must now consider the arrangement of leaves. It is not 
to be supposed that leaves are placed upon the stalk at random, 
for not only does common sense show this to be impossible, since 
they would then materially interfere with one another; but, further 
than this, the position of every leaf can be accounted for. 

It must have struck everybody how strange it is that out of the 
multitude of leaves on a tree, not one of which can flourish without 
sunlight and free space around it, there is not one that impedes the 
growth of another. Sorely puzzled should we be if required to 
devise a plan of arrangement to satisfy these requirements. Nature, 
however, manages it easily enough. Leaves are arranged in spirals, 
so that they are always separate from one another, and have free 
space around them. There is, of course, great variety as to the 
number of leaves that complete a spiral round the stem, but each 
order of plants is consistent with itself. 

Here, then, we have followed the “leaf” from its earliest stage 
through its formation ; we have considered its shape and its arrange- 
ment on the stem; but, further, we must enquire what is the use of 
leaves at all? Why should some be green and others (as those of 
the flower) of most varied hues? Why do they change their colour? 
Why do they die? Let us now consider some of these questions ; 
and first, what is the use of leaves? The best way, perhaps, of 
showing this is by calling attention to the creeper, which so fre- 
quently covers windows and arbours in summer, known by the 
name of the “Canariensis.” Sometimes the stem of a canariensis 
gets broken quite at the bottom, just above the root. What is the 
result ?—the plant does not die, though perhaps it does not flourish 
so luxuriantly as before, perhaps it ceases to throw out any fresh 
shoots, perhaps some of the leaves wither, but still the plant lives 
without the root. Now what does this prove ?—why that the leaves 
help to nourish the parent plant. And indeed they do, and that 
in many ways, but especially in supplying an element from the 
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atmosphere, which cannot be obtained by the root from the soil.* 
This, however, is not the only use of leaves, besides this they 
throw off through myriads of little “ stomata,” or breathing pores, 
all superfluous fluid drawn up by the root. Again, the green leaves 
keep the ground about the roots of the tree moist, by keeping off 
the sun; and may not this be the reason why nature has made the 
leaf green, viz., because this is the best colour to resist the sun’s 
rays, and that to do this is one of the duties of leaves. Nor is this 
all, for the coloured leaves of the flower attract insects, which by a 
curious process fructify flowers—z.e., make them bear fruit and 
seed, 

Next let us consider how it is that in the autumn leaves become 
yellow, or at any rate change their colour. The explanation of 
this is very curious, and is much disputed, but the following appears 
to approach the truth. 

The green colouring of leaves is due to two colouring principles, 
a yellow and a blue, derived from the sun’s rays, the blue increas- 
ing in proportion to the heat of the sun. These act upon a certain 
juice in the plant dependent on the root, which is shown by leaves 
losing their colour when the roots are unable to perform their func- 
tions properly, as in hot weather or hot rooms. Now, according as 
the amount of “yellow” or “blue” prevails, the leaf is the more 
green or the more yellow. Thus in very young leaves there is 
hardly any blue as yet, since the sun has but little power in early 
spring; therefore they are of a yellow tint, but as the sun gets 
more powerful, the “ blue” predominates, and they get “ greener ;” 
again, in autumn, as the sun gets less powerful they lose their blue 
colouring,t and so get yellow again. In connection with this it is 
worth while mentioning that flowers appear to follow an analogous 
rule. For in the winter we have the “snowdrop,” which is quite 
white ; then, as spring comes on, the “primrose,” renowned for 
its pale yellow colour; next, the celandine, which is of a much 
deeper yellow; and after these comes the purple violet. Other 
autumn tints that are not yellow may be accounted for by the 
coloured contents of the tissues. 

We now come to the question, Why do leaves die? 

The reason is made clear by merely burning a few leaves in the 
autumn, and examining the ashes; there will then be found quan- 
tities of earthy substances in the ashes, which have been drawn up 
by the root and passed on to the leaves, and thus choked them up. 
If, then, leaves were not to die, they would soon get so choked 


* Nitrogen. 

+ As a further proof of this I have a “ geranium,” which, growing out of doors in 

a protected place, has thrown out a few new leaves in the beginning of December, 
but these are yellow, and that of a very pale tint. 
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up as to be quite unable to perform their appointed duties. But 
it may be asked, why do not evergreens suffer in this way? The 
answer is, that the leaf of an evergreen does die every year (except 
in a few cases, as in the pines, which however lose their leaves also 
after two or three years), but they do not lose their colour or fall 
off until the new leaves displace them in the following spring. 
If then the leaf dies, it may be asked, “why does it not fall?” 
This leads us to distinguish between the “ death” and the ‘‘/all” 
of the leaf. That they are two distinct things is proved by the 
fact that the leaf often falls before it is dead as well as afterwards. 
The fall of the leaf is owing to a vital process, which begins at the 
very moment the stalk of the leaf is formed. Exactly at the point 
where the stalk joins the stem of the tree a membrane gradually 
grows in a transverse direction through the stalk, beginning from 
the epidermis and growing inwards, which at length meets in the 
centre of the stalk. The leaf would now fall at once if it were not 
for some woody bundles (partaking of the nature of veins in the 
blade of the leaf), which the membrane does not cut through. Now 
if these are very strong—as they are in evergreens—the leaf 
will not fall until the new leaf, forming underneath the old, bursts 
them asunder. If, however, they are but slender, a gust of wind or 
a slight desiccation will snap them, or even the weight of the blade 
may be sufficient to effect this. Now herein there is, perhaps, the 
most striking point in nature’s economy with regard toleaves For 
if this membrane did not grow the effects of the fall of the leaf 
would be very serious to the tree, indeed, in many cases fatal; for, 
in the first place, the leaf would not come off “ clean” as if cut with 
a knife, as now, but would tear off pieces of the tree along with it ; 
again there would be an open wound, whence the sap would bleed 
out and weaken the tree. As it is, the membrane heals the wound 
before it is made, so to say, and only a sear is formed, which may 
be seen on any tree, except of course evergreens, in the autumn. 

Thus then the fall of the leaf is not due to change of tempe- 
rature, or to any accident, as it were, but to a regular process, 
which commences with the first formation of the organ, and is 
completed only when it can be of no further use. 

We have now traced the history of the leaf, first to its full 
growth and then to its fall, and we have seen the method and 
reason in both, but this is not all, the leaf is not useless even after 
death. Nature does not waste any single atom that she has created. 
When the leaf has fallen it rots, which is merely a process of 
decomposition, or the separation of elements before combined ; at 
this time, then, the particles of earth that have been stored up in 
each leaf during the summer, drawn up from the earth, are returned 
to the earth, and not without interest for the loan, for the other 
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portions of the leaf enrich the soil so as to renew its powers of 
affording nourishment, and so preventing the tree from exhausting 
the soil, and dying for want of nourishment by a suicidal death, 


January 25th, 1866. 


Tue Third Meeting of this Society was held at the house of the 
Rey. B. F. Westcott. 

_ The minutes of the last meeting having been read, R. T. David- 
son and A. J. Evans were elected members of the Society, and Mr. 
F. W. Longman was elected honorary member. 


~ 


The exhibitions were :— 


An Emv’s tail. 
Two specimens of the Draco Volans of South Africa. 
By THE PRESIDENT. 
A slab of Dudley Limestone with a Trilobite’s eye. 
A slab of Purbeck Stone with Cyprides. 
Polarized specimens of the Stomata of Deutzia and Equisetum 
By Rev. B. F. Westcorr. 
Lycena Dispar (large Copper Butterfly), from the last generation of that 
species peculiar to England, now extinct. 
By W. J. Buut, Esa. 
A collection of Butterflies ave is -~ BY, ©, Hi, Paton, 
A specimen of Lapis Lydius_ .. wi + BY C. Le Turrer, 
Ten varieties of the Black-cap’s eggs... os » DY. W. JERYEL, 
A Moth’s antennz and a Foraminifer under a microscope. 
By T. G. Rooper. 


The Society then passed a vote of thanks to G. F. Harris, Esq., 
for the handsome present of an aneroid barometer, to be kept in 
the Vaughan Library. The observations were kindly undertaken 
by W. Jekyll. 


The following paper was then’read by C. H. Prior, on the 
_ “Distinctions between Moths and Butterflies.” 


14 Report, §c. 


THE DIFFERENCE BETWEEN BUTTERFLIES 
AND MOTHS. 


BuTTERFLIES AND Morus are the two great tribes of lepidopterous 
or scale-winged insects, from which scales they derive their varied 
colourings. The order lepidoptera was formerly divided by La- 
treille, on the principle of Linnzus, into three classes. Diurna, 
crepuscularia and nocturna. The diurna include the butterflies, 
the crepuscularia include the sphinxes or hawk-moths, and the 
nocturna the rest of the tribe of moths which always fly after 
sunset. It is to the numerous differences of these three classes 
that I shall direct your attention. 

First, as to the preparatory states of lepidopterous insects, the 
egg, the caterpillar or larva, and the chrysalis or pupa. 

There is no distinct difference between the eggs of the three 
tribes, though the form and marking differ in the various genera of 
each, and are useful in determining them. In some genera the egg 
is circular or globose, in others egg-shaped or conical, in others 
flask-shaped, and is regularly ornamented with dots, lines, and 
bars all over its surface. 

In the larva, on the contrary, of the three great classes, we find 
distinctive features. Thus the larve of butterflies are never hairy, 
but always smooth, though sometimes armed with spines or horns. 
The larve of hawk-moths are ornamented with a horn slightly 
curved at the back, whilst the larve of the rest of the moths are 
usually more or less hairy, except in the very minute families. 

In the pupz we have this great difference between butterflies 
and moths in general, viz., that those of butterflies are never found 
underground or in a cocoon, but are always suspended in the air 
by their tails or bodies; whilst those of moths are either found 
underground, or in the middle of a thick hairy or silky cocoon. 
Also the chrysalises (properly so called) of butterflies are angular 
and often bright coloured, whilst those of moths are cylindrical and 
usually of a dull brown. 

Now, as to the differences of the “imagines” of butterflies and 
moths. Here it is that we find the great distinction, that while 
butterflies have a knob, larger or smaller according to circumstances, 
on the tip of their antennz, moths have none, hawk-moths having 
only a hook instead, and thus forming a kind of connecting link 
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between the two. There is also another interesting distinction, 
which is not, however, so well known. It is this :— 

On the anterior or front margin of a butterfly’s hind-wing there 
is a yein running out close to the body from the anterior vein of 
the three principal ones in the wing. This vein supports a piece 
of the membrane or tissue of the wing, and being in a different 
plane from that part of the wing, necessarily elevates that part of 
the membrane that is nearest it to a slightly slanting position. 
This slanting part moves during the motion of the wings in a small 
hollow on the underside of the front wing thus partially locking the 
two together. 

In moths it is different. Instead of a vein supporting a portion 
of membrane, we have a strong pliable bristle in exactly the same 
position running out from the wing, which bristle fits into a little 
loop or groove on the front side of the front wing; thus joining the 
two strongly together. 

There is again another difference in the habits of butterflies 
and moths. For while all butterflies repose with their wings 
upright, most moths repose with them spread out or else with the 
hind wing gathered up under the front, which is brought alongside 
of the body. 

As a last difference I shall adduce that of the number of broods 
of butterflies and moths in the year. 

Except in very few instances moths have not more than one 
brood a year, nor again do they hybernate in their perfect state 
through the winter, though there are some winter moths; butter- 
flies on the other hand have often two, and in very warm seasons 
three broods a year, and hybernate especially when in a warm 
spot. 

It is a curious fact that the eggs and pupe of butterflies and 
moths will live in the most intense extremes of heat and cold, and 
that butterflies do not require the summer to draw them from their 
chrysalides, but will emerge in a hothouse even in the depth of 
winter. 


In the conversation which ensued the President observed that 
Mr. Bates, in his “ Naturalist on the Amazons,” had pointed out 
the immense importance of the study of butterflies for the purpose 
of observing the limits of species, and the changes to which they 
are liable in consequence of local influences; since all the super- 
ficial signs of change in their organization are, as it were, exagge- 
rated, and made unusually plain by affecting the shape, colour, etc., 
of the wings, which many anatomists believe to be extensions of 
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the skin around the breathing orifice of the thorax. “On these 
expanded membranes,” Mr. Bates observes, “nature writes, as on 
a tablet, the story of the modification of species, so truly do all 
changes of the organization register themselves thereon.” 

Mr. Westcott pointed out a passage in Aristotle, <p! (eer, which 
is the earliest known instance of.the use of the word W»x7 for 
a butterfly. Allusion was also made to the antique gem in which 
the vivification of the clay man of Prometheus is represented by 
Minerva holding a butterfly over its head. 

Some scales of the common blue butterfly were shown under a 
binocular microscope, and it was observed that each scale indefi- 
nitely thin, as it appears to be, yet consists of no less than three 
layers, of which the two outside are painted, and the central one is 


plain. 


Thursday, February \st, 1866. 


Tue Fourth Meeting of the Society took place at the Rev. F. Ww. 
Farrar’s house. 


The following were the exhibitions :— 


Specimens of the Nectria Muscivora, growing on the Tortula unguiculata. 
An Emu’s egg. On this it was remarked by R. B. Smith, Esq., that 
it is the only egg which has an entirely rough surface, and that it is 

the only dark green coloured egg. 
The Gryllotalpa Vulgaris (Mole Cricket). This insect is believed to be 
one of those which is occasionally luminous, and under these cir- 
cumstances it has probably been sometimes mistaken for a “* Will 0” 


the Wisp.” a an .. By THE PRESIDENT. 
Specimens of Spar :—Sulphate of Lead ; Crystal of Quartz; Copper Ore. 
By A. J. Evans. 


Specimens and sketches in illustration of the Volcanos in Auvergne. 
By tHE Rey. B. F. Westcort. 


A collection of Mosses .. By Rey. W. M. Hinp. 


Digestive Organs of a House Cricket, under a microscope. 
By T. G. Rooper. 
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W. Jexytt then read the following Paper on “ Titmice.” 


TITMICE. 


Everyone must know some of the birds belonging to the genus 
Pari (Titmice) whose characteristic habits mark them as peculiar 
among English birds. They are a numerous and prolific tribe, 
some of the species laying from eighteen to twenty eggs at a time. 
Most of them feed on seeds, fruits, and insects, and some on flesh. 
They are particularly fond of the brains of other birds, which they 
get by cleaving the skulls of birds, which they either find dead or 
kill with their sharp beaks. They are restless and bold, cruel to 
birds smaller than themselves, and even bold enough to attack 
birds more than double their own size. Their note is somewhat 
unpleasant. 

This is a very general outline of their character; but my object 
is to examine some of the more minute details of the species well 
known to us, especially noticing the blue and long-tailed titmice, 
with which almost everyone must be best acquainted. ‘The blue 
titmouse inhabits the whole of Europe except the most northern 
parts, and is found in hilly countries rather than in more 
mountainous ones. We see them in pairs in the spring, and 
in flocks for the rest of the year. It need hardly be mentioned 
that the blue titmouse remains with us all the year round, and 
intrudes itself most upon our notice in the winter months. 
Birds of this species associate much with golden-crested wrens 
and creepers, and like them are seldom seen on the ground, all 
their habits being arboreal. On the Continent many of these 
birds migrate to the south in autumn to escape the cold. Their 
natural food is grain, but they are fond also of flesh in any 
state. In spring and summer they do an immense deal of good 
in picking out caterpillars, moths, spiders, and other insects, and 
their larvee from the bark of trees (especially orchard trees), and 
although they do harm by destroying some of the young buds, 
this is more than compensated for by the good they do in extermi- 
nating insects, which otherwise would do the greatest injury to the 
trees. In some districts of Gloucestershire, where there are exten- 
sive orchards, they have tried killing the titmice, saying that the 
harm they did the trees was irreparable. The consequence of this 
most impolitic step was that the trees were so covered with noxious 
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insects of all kinds that they were glad enough to let the titmice 
live in peace for the future and extirpate the insects. Another 
example of the use of these and other small birds was the failure 
of the corn crops in parts of France not long ago, when the farmers 
killed all the birds they could. 

But to return more closely to my subject. The blue tit’s nest 
is always made in a hole of a tree or wall, or sometimes under the 
eaves of a low cottage, but they never build at a great height from 
the ground. The female is so tenacious of her nest that she will 
often allow herself to be taken off it rather than fly away, and will 
frequently return again immediately after being taken out of her nest. 
She menaces every intruder in a singular manner, hissing like a 
snake, erecting her feathers, and uttering a noise resembling the 
spitting of a cat, biting at the same time severely if handled. This 
bird is very expert in taking food from underneath a brick or net trap, 
and often when they have succeeded in getting a piece of bread, or 
grain of corn, the chaffinches and sparrows, who are too cunning 
to go to the trap themselves, follow, and by their superior strength 
take it from the poor titmouse, who has to return for more, and 
comes out again only perhaps to be treated in the same way again. 
The blue tit begins its nest in March or April, and generally chooses 
the same place for several successive years if not disturbed. The 
number of eggs seldom exceeds eight in the early nests, and six 
in the second, or later brood. The entire length of the blue tit- 
mouse is 43 inches, an inch longer than the golden-crested wren. 

The next species I shall mention is the long-tailed titmouse 
(Parus caudatus). This bird is known all over Europe, and in the 
northern and temperate parts of Asia. Much affection seems to 
exist among the members of each family, and they always roost 
together. Their movements are very quick, but they are not cruel 
or quarrelsome like the tom-tits. They have very little fear of 
man, but on the approach of a bird of prey fly into the thickest 


part of the nearest bushes, uttering cries of alarm. Their food. 


consists of insects and their eggs and larve, and they ought to be 
cherished by all possessors of fields or gardens, for there is scarcely 
a more determined enemy to the many noxious insects which 
destroy the fruits, vegetables, and flowers. Fortunately for our- 
selves, the long-tailed titmouse is very fond of the various saw-flies 
that work such mischief among our fruit trees, and often lay waste 
whole acres of gooseberry bushes, and it is hardly an exaggeration 
to say that to a possessor of an orchard, or a fruit-garden of any 
kind, every long-tailed titmouse is worth its little weight (about two 
drachms) in gold. Were it only for the beauty of the little bird 
and its nest, it would be worthy of preservation; but when we 
come to consider the good it does us, we should be devoid of grati- 
tude and common sense to kill our feathered benefactor. 
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Although almost everyone who lives in the country, or who 
possesses a tolerably large garden in a town, is perfectly familiar 
with this bird, comparatively few are in a position to narrate from 
personal observation the benefits which it confers upon us. The 
reason is this:—they do not rise early enough. The long-tailed 
titmouse in early morning, and the identical bird at noon, scarcely 
seem to be the same creature, so different are its ways. It is a 
specially early bird, earlier than the sparrow, who is rather a 
sluggard in leaving his warm nest, although he begins to set up his 
chirp soon after daybreak. At that hour of the morning the long- 
tailed titmouse seems to cast off all fear, and allows itself to be 
watched in its every movement without displaying much alarm, and 
with the aid of a good opera glass it may be observed almost as 
well as if it were in a cage. As the sun ascends above the horizon, 
and men begin to go to their daily work, this titmouse loses his 
easy confidence, and will not suffer himself to be approached so 
calmly as in the early morning. Generally about five or six a.m. 
in summer it leaves the garden, and must then be sought far from 
human habitation. If, however, the garden should happen to be 
surrounded with walls, and the owner should happen to understand 
humanity as well as self-interest, the little bird will know that it 
will not be disturbed, and will remain in its home for the greater 
part of the day. The guick, lively movements of the little creature 
are quite indescribable, so incessant and so varied are its changes 
of attitude. As it runs along the branches, it seems almost inde- 
pendent of gravity, and is equally at ease whether its head, back, 
or breast be uppermost. The observer especially notices the 
frequent pecks which it gives, every one of which denotes the 
destruction of some insect. The little beak is by no means as 
feeble as it seems, and is able to pick up an insect too small for 
the human eye to see, or one which many a human being would 
not care to handle. All the little flock, which are seen flitting 
about from tree to tree, have at one time been inmates of the same 
nest, the beautiful structure which everyone who lives in the country 
cannot fail to have seen. How the young birds are accommodated 
in so small a space seems a mystery, for not only is the hollow of 
the nest of no great size, but the interior is so filled with feathers 
and down that the space is still further limited. The nest of the 
long-tailed titmouse is rather variable in shape ; generally speaking 
it is nearly oval, and has an aperture at one side and near the top, 
through which the birds can pass. The materials of which the nest 
is made are mosses of various kinds, wool, hair, and similar sub- 
Stances,* woven together with great firmness by both birds, one 


“ The exterior of the nest is often quite silvery with parmelias, cetrarias, and 
other lichens. 
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working from the outside, and the other from the inside. It is 
remarkable that in the construction of its nest, which requires 
peculiar solidity, the long-tailed titmouse uses materials like those 
which are employed by the humming birds, and binds its nest 
together with webs of caterpillars, and cases of spiders. The 
exterior of the nest is covered with lichens, so that the whole 
edifice looks like a natural excrescence upon the tree or bush in 
which it is placed, as is the case with the well-known nest of the 
chaffinch; sometimes the form of the nest is rather different from 
that which has been mentioned, and the structure is flask-shaped, 
the entrance corresponding to the neck of the flask. Now and then 
a nest is found in which there are two openings, one near the top 
in the usual position, and the other on the opposite side and near 
the bottom ; some say that it is to allow the bird’s tail to go through 
on one side while its head is on the other, but if this were the case 
all nests probably would have the two openings, whereas they are 
very seldom found so. If the finger be introduced into the aperture 
a charmingly soft and warm bed of downy feathers is felt, 2 which, 
rather than on which, the numerous and fragile eggs repose. The 
bird will build its nest in various trees, but always chooses a spot 
where the branches are very close, and the foliage dense. The 
gorse-bush is a favourite residence with the long-tailed titmouse, 
and so deeply is the nest buried in the prickly branches that it is 
a very difficult and unpleasant task to remove it. The number of 
eggs varies considerably, but their number is always large, and on 
an average ten or twelve eggs are found in one nest. 

The next best known member of this family is the greater tit- 
mouse (Parus major), the largest of its family, and generally known 
all over Europe and in Asia. Their food consists of insects and 
grain. The nest is made in a hole of a tree or wall, and usually 
contains from six to ten eggs, which are white spotted with brown, 
and so like the eggs of the nuthatch as not to be distinguished from 
them. The common note of the great titmouse is a sort of chatter, 
but in the spring there is a greater variety of note, a shrill whistle, 
and a singular noise resembling somewhat the whetting of a saw. 
I found a nest of a great titmouse the summer before last at the 
mouth of a drain, which had become dry through the scarcity of 
water, but shortly after she had laid her eggs some water came 
down the drain, however she appeared to take no notice of it, and 
as the drain soon became dry again, she hatched her eggs in spite 
of it. A variety was once killed near Feversham, in Kent, which 
had its bill crossed as in “ Loxia Curvirostra.” 

One of the most curious species of titmice is the Penduline tit- 
mouse, which is found in Europe and Siberia, frequenting watery 
places for the sake of the aquatic insects upon which it feeds. The 
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most curious fact in the history of these birds is the exquisite art 
displayed in the construction of their nest, which is made of the 
* light down found in the buds of the willow, the poplar, and the 
‘ aspen, and on thistles, dandelions, and various other plants. With 
their bills they entwine this substance, and form a thick, close web, 
almost like cloth. This they fortify externally with fibres and 
small roots, which penetrate into the texture, and in some measure 
compose the basis of the nest. The inside is lined with down not 
woven, but left soft; they shut it above to confine the warmth, and 
suspend it with hemp, nettles, etc., from the cleft of some small 
pliant branch over a stream. In this situation the brood are well 
supplied with insects, which constitute their chief food, and are at 
the same time protected from their enemies. The larger end of 
the nest hangs downward, and from a distance it looks like a huge 
pear, with rather a long stem. The aperture, which is on one side 
and almost always turned towards the water, is nearly round, and 
only about an inch and a half in diameter. These nests are found 
in the fens of Bologna, Tuscany, Lithuania, Poland, and Germany. 
The peasants regard them with superstitious veneration, one of 
them being usually suspended near the door of each cottage as a 
charm against lightning. 


After the paper had been read a general conversation followed, 
in the course of which Mr. Bridgeman remarked on the enormous 
number of feathers used by the great titmouse in the construction 
of its nest, many hundreds having been collected in a single nest. 

The question whether the titmouse at all frequently makes two 
entrances to its nest was also discussed. No one present had ever 
succeeded in finding such a nest; but it is very reasonable to 
_ suppose that the long-tailed tit (like the magpie) would often find 

a second entrance very convenient. 

As to the derivation of the name titmouse, it was generally 
agreed that the first syllable must be onomatopoetic, as is the case 
with the names of so many birds (finch, pipit, etc., ete.), and that 
_ the last syllable was due to the bird’s mouse-like habit of creeping 
about the branches of trees. 

The Secretary observed that the Saxon name for the little rodent 
is mis (compare the Latin mus), and that the Saxon name for the 
_ bird is mas (compare the German meise) ; he therefore argued that 
the name of the bird was unconnected with that of the animal, and 
that the plural ought to be titmouses, not titmice ; the form tédmice 
being one of the numerous instances of words distorted by a false 
analogy. 
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February 10th, 1866. 


Tue Fifth Meeting of the Society was held at the Rev. B. F. 
Westcott’s house, when the following exhibitions were made :-— 


Some Nuggets of Gold. 

Specimens of Auriferous Quartz from Australia. 

Two Stormy Petrels. Some interesting facts about Petrels were men- 
tioned. The name is derived from ‘‘St. Peter,’ because the 
Petrels appear to walk on the water. The body of the Fulmar 
Petrel, with a wick run through it, is used as a “light” at St. 
Kilda’s Island. 

Specimens of the so-called ‘‘ Sensitive Leaves” of China. It is, however, 
certain that they are not leaves at all, since under the microscope 
they do not present the structure of a leaf. They are probably a 


sort of paper Se ae .. By THE PRESIDENT. 
A collection of Shells from the Red Crag, many of them pierced by the 
whelk. 


Specimen of a Starfish of the Silurian formation. 
By Rey. B. F. Wesrcort. 
Specimens of fifteen Harrow Mosses Sia .. By A. J. Evans. 
A Rosary, with relics, and a fragment of the wood of the “‘ True Cross,” 
believed to have once belonged to St. Vincent de Paul. 
Two pieces of wood from Russian ships blown up in the Euxine by 
their own infernal machines, and pierced by the Teredo Navalis. 
By W. JEKYLL. 


P. Smitru then read a Paper on “Bees;” for which in the 
present number we have not space. 


At the close of the paper, the Secretary observed that a want of 
order is among the vices of bees, owing to which the entrance 
of the hive is often blocked up for hours by the attempts of one 
party to get in while another is trying to get out. Further, the bee 
is so avaricious in collecting pollen, that it is often obliged to eject 
what is superfluous, and thus to waste valuable time. 


February 22nd, 1866. 


Tue Sixth Meeting of the Society took place on Thursday, the 
22nd of February, at Mr. Hayward’s House. 
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W. Meek was elected member of the Society. 


The following exhibitions were made :— 


Some Fossils of the Chalk and Upper Greensand, Sea Urchins, Ammo- 
nites, etc. 

A Cast of a large Ammonite from the Gault. By R. B. Haywanrp. 

A Calculating Machine for Addition, made by Dr. Roth. 

A model Armstong Gun. 


Forty Photographs of Guns and Mortars or By W. Jexytr. 
An Ammonite embedded in stone me .., BY, G. T. PitcHeg, 
A large Fossil Nautilus from Harrow Weald .. By A. J. Evans. 


A specimen of the Snake Nut of Demerara, belonging to the Nat. Ord. 
Laposidace—an order represented in England by the Horse 
Chestnut .. “4 4 .. By T. G. Rooper. 


A. W. We tcu then read an interesting Paper on the new light 
invented and patented by his brother Mr. E. J. Welch. The paper 
was illustrated by a beautiful working model, without which it 
would hardly be intelligible, except with the assistance of elaborate 
drawings. ‘The following abstract will give a general explanation 
of the principle on which the light is produced :— 


THE AUGASMA LIGHT. 


Tus light is produced by forcing atmospheric air through an 


_ apparatus where a large surface of a volatile hydro-carbon liquid is 


exposed, and the air, in its passage, takes up a large quantity of 
the liquid in the form of vapour. The apparatus, which gives the 
pressure to the air, consists of a pair of inverted drums, suspended 
at either end of a beam, which, being put in motion by clockwork, 


causes the drums alternately to draw in, and force out the air into 


a small gasometer, to which is attached a governor for regulating the 
pressure ; from this gasometer the air is forced into the carburettor. 

This carburettor consists of a metal case, the upper portion of 
which is divided off to form the reservoir, and the rest is filled with 
a system of trays, each of which is threaded up and down with 
cotton wick. The liquid is poured into the reservoir, which is so 
arranged as to allow a certain amount of it to descend into the 
various trays, where it is drawn up by capillary attraction into the 
wicks. The air passes diagonally across through the mass of wicks, 
where it takes up a large quantity of the liquid in the form of 
vapour, it then passes on, thus impregnated with hydro-carbon, to 
the burners; where it is consumed in the same manner as ordinary 
gas, but in its combustion giving nearly double the amount of light, 
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whilst at the same time it does not give off the injurious vapour 
so common to coal gas. 

For the products of combustion of the latter are—water, car- 
bonic acid, sulphuretted hydrogen, and some others. Whilst those 
of the former are simply water and carbonic acid. The sulphu- 
retted hydrogen, so injurious to animal life, as well as to all kind 
of paint or gold decorations, being absent. 


At the end of the paper, the Society passed a vote of thanks to 
the inventor of the Augasma Light for his kindness in lending the 
model. 

Mr. Hayward then made a few remarks on “the lights we 
burn,” describing the three “ cones” of which a flame consists, ete. 


March 3rd, 1866. 


THE Seventh Meeting of the Society was held at the Rey. F. W. 
Farrar’s House. 


The following were the exhibitions :— 


A specimen of the Mygale Avicularia, or Bird-eating Spider of Brazil. 
The skin of a Flying Squirrel. 
Nest of the Tailor Bird of India, lent by J. Gibbons. 

By THE PRESIDENT. 
Three flint implements from St. Acheul wf By A. J. Evans. 
Specimens of Snow Buntings, Nuthatchers, Bramble Finches. 

By A. J. Larnam. 

Phragmocone of alarge Belemnite .. By G. To Piener 
Portion of the first Atlantic Cable... :.. By C. 0, Mewes: 


The following Paper was then read by J. A. De Morgan on 
* Spiders.” 


THE SPIDER. 


I. Points of Difference between Arachnida and Insects.—The 
spider belongs to the arachnida class, and it is a common mistake 
to consider this class as insects. The spider is not. an insect, as 
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many points show. It has no “antenne.” In most species eight 

eyes exist, and even when there are but two, these are never placed 

literally upon the head. It possesses eight legs, while true insects 
never have more than six. There is an entire absence of wings. 

The head is united with the thorax, so that the body seems to be 

formed of two principal divisions. 

II. Nervous System of Insect compared to the Spider.—But a 
greater distinction lies in the “nervous system.” In insects the 
organ of sensation, which corresponds to the brain in man and 

animals, consists of a series of knotted nerves, connected by a 
_ double nervous cord, which commences in the head, and passes 

backwards through the body. These knots are termed “ ganglia,” 
and are themselves composed of two halves, from which nerves 
branch off to all parts of the body. Now, whereas the insect has 
from six to ten ganglia in various parts of the body, the spider has 
but “two,” which being more concentrated than those of the insect 
are, consequently, of a higher order. 

lil. Circulation in Spiders and Insects compared.—Again, as 
regards the circulation, the mechanism in the spider is far superior 
to that of the insect. The latter have a simple dorsal vessel to 
propel the nutritive fluid through the body; spiders have a heart 
furnished with veins and arteries, which gives the blood a perfect 
circulation. 

1V. Respiration Compared.—The respiration is performed by 
a different kind of apparatus from that of the insect. In the latter 
the “ spiracles” (which are small canals opening from a number of 
apertures along the body) lead into other canals which conduct the 
air to the large “‘ trachez,” which run along the sides of the body. 
These “ trachez” are the two main canals, and from them smaller 
ones branch off, and subdivide, so as to pierce the whole body. 

V. Respiration in the Spider.—In the spider each spiracle 
leads to a little chamber, of which the lining membrane is arranged 
in a number of folds, like the leaves of a book, so that a large 
surface is exposed to the air in a small space, and the air which is 
admitted by the spiracles instead of being carried over the body by 
canals, like the arrangement in insects, proceeds directly to this 
chamber. These points of difference show that the spider and 
insect are not to be reckoned in the same class. 

VI. Eggs of the Spider—The arachnida do not undergo 
“metamorphosis.” The female when she lays her eggs constructs 
cocoons for them, and the young come forth from the eggs perfect, 
with the exception of the two forelegs, which are not developed 
until a few days after birth. Looking at these eggs, and comparing 
them collectively with the size of the female spider, it appears 
almost incomprehensible how they can be contained in so small 
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a body; but by more close examination, we find that they have no 
hard shells like the eggs of birds, but that they are soft and com- 
pressible ; accordingly before being laid they lie in the “ ovarium,” 
or egg-bag, squeezed together in a flat mass, only assuming their 
globular form after being laid. 

VII. Construction of Nest.—The eggs are usually placed in a 
roundish ball, in which case the mother spider uses her body as a 
gauge to measure the work. She first spreads a thin coating of 
silk as a foundation, keeping this in a circular form by turning her 
body during the process, spinning a circular border around this 
until it resembles a cup in shape, and at this stage of the work she 
begins to lay her eggs, not only filling the cup to the brim, but 
piling the eggs above it, as high as the cup is deep. And she then 
weayes a web round these. 

VIII. Mode of arranging the Eggs.—There is a curious 
mechanism for the purpose of placing the eggs in the right 
position. They are extruded from a cavity just behind the breast; 
an organ here exists something in the form of a hook, which the 
spider can move, in such a manner as to direct every egg to the 
exact spot in the nest, in which it wishes it to be placed. 


[After an elaborate and interesting description of the anatomy 
of the foot, spinnarets, etc., of the spider, and the construction of 
its web, etc., the paper concluded with the following brief remarks 
on the habits of spiders. ] 


A very curious circumstance has lately been discovered about 
the spider, namely, that it sometimes eats its web. 

It now remains to notice briefly the various habits and instincts 
displayed by spiders. One of the most ingenious is the trapdoor 
spider, which digs a nest three or four inches deep, and lines it 
with silk, constructing a door of the finest thread, with a hinge so 
perfect as to be able to be opened hundreds of times without 
injury. 

The gossamer spiders float high into the air, borne upon an 
almost invisible thread. 

The water spiders form an airtight dwelling beneath the stream. 

The hunting spiders creep steadily upon their prey, and then 
spring on it like lightning. 

The garden spiders are called geometrical spiders, from the 
mathematical precision with which they form their net. 

The house spider lurks, awaiting its prey, in a silken tunnel 
communicating with the web. 

There are also the pirate spiders, which skim over the surface 
of the waters, and snatch up the drowning and helpless fly. 
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There are many other species of spiders, each marked by some 
peculiar feature or habit. 

It is also a curious fact that the spider more than any other 
creature, except man, is able to discern change of weather. Thus 
the “Aranea” spins a long line in wet and windy weather; and the 
**Epeira,” or garden spider, when beginning a new web, shortens 
the main lines in doubtful weather. 

This same nervous susceptibility is shown by the “ Segestia,” 
small spider which lurks in the holes of our garden walls. This 
creature stretches out six feet, each holding a thread communicating 
with the web, and immediately a fly or knat touches the web, the 
little spider springs out upon it. 

Thus we find that the spider in no wise merits that abhorrence 
with which it is foolishly regarded, but rather engages our interest 
and admiration by its wonderful powers and sagacity. 


At the close of the paper the President observed that there had 
been various attempts to make the threads of spiders practically 
useful, and that gloves had even been spun of spiders’ webs, of 
which one pair actually exists. The attempt to utilize the spider’s 
web to any great extent has, however, been hitherto unsuccessful, 
because of the impossibility of collecting the material in sufficient 
quantities. 

Five or six hundred spiders were once collected for the purpose, 
but the ferocity of these cannibalistic creatures is so great, that in 
a very short time only a few survived, the rest having been devoured 
by their fellow prisoners. The only two uses to which spider’s 
threads are now put are to form the dividing threads in astronomers’ 
telescopes—a purpose for which they are admirably suited—and 
occasionally to serve as a styptic for stopping the bleeding of a 
wound, a purpose to which the dust of the puff-ball has often been 
very usefully applied. 

Davidson gave a description of the nest of the Cteniza, or trap- 
door spider, now said to be found chiefly in Corfu. The nest is 
burrowed about an inch deep, and the orifice closed by a door so 
as to be flush with the ground. The hinge is formed by some 
extremely strong and elastic web, and the door shuts after the 
creature by its own weight, the heavier side being opposite to the 
hinge. The interior of the nest is lined with the same silky 
substance as the hinge. He promised on some future occasion to 
exhibit to the Society a nest which was in his possession. 


Mr. Hayward then exhibited and explained to the Society 
Professor Maxwell’s colour top. 
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[Since this paper was read Dr. Wilder has published an account 
of a species of silk spider, found by him on Folly Island in 
Charleston Harbour. From one of them he wound 150 yards of 
silk in an hour and a half, and the next year, according to the 
Boston Journal, nearly two miles of silk were obtained from the 
bodies of thirty spiders. A single thread is strong enough to support 
a weight of about one hundred grains. It is believed that this 
discovery will lead to important results—F. W. F.] 


March 13th, 1866. 


THE Eighth Meeting of the Society was held at the house of the 
Rey. B. F. Westcott. 


‘ 


Fhe exhibitions were as follows :— 


Fossil Fish from Mount Lebanon. 
Egyptian Gods, and other Antiquities .. Lewy sy V. Scuuster. 
Specimens of Onyx, Amber, etc. ake Lent By C. L. Wauuirora. 


The President then exhibited some Rupert’s Drops, or Tears of 
Glass, of the peculiarities of which he gave a general explanation. 

T. Maltby, Esq., then exhibited and explained a valuable and 
important collection of coins. 

R. B. Hayward, Esq., gave a very interesting explanation of 
the properties of the Dynamic Top. 


April 26th, 1866. 


THE Ninth Meeting of the Society was held at the Rev. F. W. 
Farrar’s house. 
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The following were the exhibitions :— 


A good selection of Flint Implements, illustrative of the “ Stone Period,” 
consisting of “livres de beurre,’ knives, hatchets, flakes, trivets, 
ete., from the Danish Kjokken-méddings, St. Acheul, Pressigny, 
Thetford, ete. These were presented to the exhibitor by J. 
Flower, Esq., F.G.S., ete. 

Specimens of Leaves and Flowers, beautifully macerated to show their 


structure .. - si .. By tHe Presrpent. 
A large Topaz, found by the exhibitor aa +e By T. Smrirn. 
Felspar, China-clay (decomposed Felspar), and specimens showing the 
intermediate stages of decomposition .. By W. J. Burt, Esa. 


An ancient Pistol and Bayonet from the fire at the Tower of London. 
A Guinea of the reign of James I., and various interesting coins. 


By W. JEKYLL. 
Fragments of a Shell, picked up on the Field of Diippel. 


By A. J. Evans. 
Bronze Implement, dug up at Lewes in Sussex .. By T. G. Rooper. 


The Hon. F. A. Russell, and E. S. Prior were elected members 
of the Society. 


The following Paper on the “Tissues of Plants” was then read 
by C. B. HEBERDEN :— 


THE TISSUES OF PLANTS. 


ALL plants, from the tallest tree to the tiniest weed, are made up 
of cells—cells, however, which for the most part cannot be seen by 
the naked eye. For instance, if we hold up any moderately large 
leaf to the light, we shall see nothing but the green pulp, of which 
the leaf is composed, and veins, which either branch out in 
numerous little fibres, forming a sort of network, or else are 
straight and unbranched. But it is only by the aid of the micro- 
scope that we can see the cells of which I am going to speak. 
These cells are little bags, containing fluid. They consist, first, of 
the cell-wall inside which the fluid is contained; next to this a 
very thin film, which forms a lining to the cell, and which has been 
called the primordial utricle. The middle of the cell is filled with 
a half solid mass, usually of a globular form, called the nucleus, 
and between this and the primordial utricle a liquid, of the 
chemical properties of which I shall afterwards speak. Now, how 
did these cells originate? were they originally a mass perforated 
with little holes, or were they rather a number of little bladders, 
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which after a time coalesced and formed a united whole? Neither 
of these views are strictly true; they could not originally have been 
a perforated mass, because we often find between two cells, a 
double wall with a space between, which of course could never 
have happened if this view were true. The fact is, the first germ 
of all plants consists of only one cell. This cell, after enlarging 
and attaining to a certain size, becomes split into two; that is, a 
cell-wall is formed across the middle of the cell. These two cells 
again go on increasing till each of them divides into two again, and 
soon. This is the way in which the growth of plants is effected. 
To give some idea of the smallness of cells, I may mention that it 
has been calculated that in an ordinary plant there are 1728 
millions in a cubic inch. I have said that the growth of plants is 
effected by the division of each cell into two after it attains a 
certain size. In this manner a solid tissue is formed, that is, all 
the cells are joined together. But in some plants as soon as the 
new cell-wall has divided the old cell, the two new cells thus 
formed separate and become independent of each other. In this 
way the tissue, which is the name given to a fabric composed of 
cells, is loose and disconnected. The forms of cells vary con- 
siderably, according to their position. Thus when they are free 
and independent of each other, they are more or less spherical; 
when they press upon each other they become many-sided. In- 
deed, the variety of their forms is so great, that the hairs with 
which many leaves or other parts of a plant are clothed, are merely 
cells which have grown out from their original position within the 
leaf. ~ 
Besides these cells, however, there also are elongated cells, 
properly called vessels. These vessels are thus formed :—The cells 
stand one above another in a long line, and by degrees the wall 
which separates the cells from each other becomes thinner or 
entirely vanishes, and thus we have a long line of cells open all 
through. These are the vessels. They are naturally of a more 
or less cylindrical form, just as the cells are as a rule spherical. 
The inside of the vessel is variously marked with a kind of thicken- 
ing matter, which in some plants takes the form of a continuous 
spiral fibre creeping up the vessel, in others of mere dots studded 
about upon the vessel. This latter is chiefly to be seen in woody 
lants. Thus far, then, we have seen the general formation of 
which plants are built up—viz., of cells and of vessels; what we 
have now to examine is the chemical properties of these cells, and 
the manner in which water is circulated throughout the whole 
plant. The substance which forms the cell-wall is called cellulose. 
This substance, when pure, is a ternary compound of carbon, 
hydrogen, and oxygen; and as these last two, hydrogen and 
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oxygen, exist in the same proportion in water, we may say 
that the substance of the cell-wall is formed of carbon and the 
elements of water. ‘The contents of the cel] consist of the same 
substance as the cell-wall, with the addition of nitrogen. The cell- 
wall when young is generally colourless; but as it increases in age 
it assumes a variety of tints, in some cases of red, in others of 
yellow, or of brown, just as we may notice that when a tree has 
first come out in spring, its leaves are of a more or less pale 
yellow green colour, but that in autumn they grow red or brown. 
The green colour of leaves is caused by small granules in the 
cells, which are called chlorophyll. 

Now as to the fluid which is contained between the cell-wall 
and the nucleus. This fluid is in a continual state of motion in 
certain currents. The cause of this motion has not been yet dis- 
covered, nor is it known what office it performs, as there is little 
doubt that it is not connected with the circulation of the water 
which the plant sucks up from the earth. That there ¢s circulation 
there is no doubt, though it cannot be seen without a very high 
magnifying power. We now come to, perhaps, the most interesting 
question about cells; viz., how does the sap which the plant im- 
bibes from the earth circulate through the plant? The cell-wall of 
each cell is at any rate at first quite entire, nor is it composed of a 
porous substance through which the sap could freely circulate. The 
sap, however, passes through by a process which has been called 
endosmosis. ‘The law which governs it is this:—When two fluids 
of unequal density are separated by an organic membrane, which 
is permeable, though not necessarily porous, there is a tendency to 
equalise the density, from a formation of a double current, #.e., by 
some of the lighter fluid passing into the denser, and the denser 
into the lighter. Hence, when the root of a plant sucks up water, 
some of the water will pass into the denser liquid of the cell-con- 
tents, and hence the water will circulate by degrees throughout the 
whole plant. But there is another difficulty which arises, and 
which would at first seem to prevent the circulation of the water. 
The substance of the cell-wall as it grows older becomes con- 
siderably thicker by the following process. A thickening matter is 
deposited on the inside of the cell-wall called lignine, and thus, 
when the cell has been formed some time, almost fills it up. In 
some cases this gets quite hard, as we may see in the case of the 
tissues of the stone of any kind of plum. This thickening, were it 
to take place all over the cell-wall, would effectually prevent the 
circulation of water; but the fact is that it never does take place 
all over, small places being always left uncovered, which look like 
little dots. Often at these places the cell-wall breaks, and thus 
are formed regular pores. It is chiefly owing to this thickening 
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that the wood of trees is formed; the hard part being always formed 
of the vessels of which I have before spoken, embedded however 
in the softer cells. Thus in an oak board, we may see perpen- | 
dicular and also horizontal lines of grain. Now, we shall find that 
the perpendicular lines are hard, formed of the thickened vessels, 
whereas the horizontal grain is soft, formed of the cells. At present | 
I have only made mention of the essential parts of which the cells 
are composed, that is, of the different substances which they all 
possess in common. But there are various other substances which 
are found in different plants, some in solution, and some in 
granules. Of these substances by far the most important are the | 
starch granules. These granules exist chiefly in the roots and 
other parts of the plant most concealed from the light; just as, on: 
the contrary, the chlorophyle granules require as much light as 
possible to develop them. The potato is a plant which contains a 
considerable quantity of starch, but the greater amount of plants 
contain it in some degree. The only other substances to which 
I need now allude are the crystals or raphides, which are almost 
universal in all plants. These crystals occur for the most part in 
needle-like bundles, packed closely together within the cell. There 
are also other deposits, which are found in the cells of different: 
plants, such are oil, sugar, but they are of comparatively minor 
importance. 


May 5th, 1866. 


THE Tenth Meeting of the Society was held at Mr. Hayward’s 
house. 


The following were the exhibitions :— 


Two beautiful Flint Knives and two Saws from the Danish tumuli, from 
the collection of J. W. Flower, Esq. By THE PRESIDENT, 

Fossils from the Gault near Folkestone, including Ammonites, Uamites, 
ete. By R. B. Haywarp, Esa. 

A British War Implement. 

A Lizard, made of “type metal” at Rome; the process, which is an 
interesting one, was described by the exhibitor. By W. JEKYLL. 


Afterwards C. L. Tupper read the following Paper on “Salmon- 
Hatching.” 
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SALMON HATCHING 


DourRine a short course of reading upon which I was lately engaged, 
I came upon acertain apocryphal story about St. Peter and West- 
minster Abbey. It was said, though not | believe upon the best 
authority, that he was the founder of that greatest of national monu- 
ments; that he consecrated it in person; and that the manner of 
the consecration was as follows. One stormy night, about eleven 
hundred years ago, when the stream surrounding the Isle of 
Thorney was swollen with rain, a mysterious figure was seen upon 
its bank. Beckoning to one Edericus, a poor fisherman, who 
happened to be hard by, the figure bade him ferry him across the 
rushing tide. Awed by his solemn manner the fisherman obeyed, 
and they reached the little church situated upon the Isle in safety. 
This church the saintly visitor entered. Muttering prayers of conse- 
eration he poured the holy oil upon-the floor; and strains of celestial 
music at once celebrated the act. Impressed no doubt with the solem- 
nity of the scene, the fisherman yet had wit enough to claim his fare. 
St. Peter, for the mysterious personage was no other than he, 
replied by directing him to cast his net to the right side of his 
boat; when it was at once filled with a number of fine, fresh, 
shiny salmon; and to this good office he added a promise that 
neither himself nor his fraternity nor his descendants should ever 
be without a plentiful supply of that fish. 

I fear that, apart from other considerations, one alone is fatal to 
this narrative. It is 1 believe more than a century since a salmon 
has been caught in the Thames or its tributaries. Nevertheless 
St. Peter’s promise, if it was ever made, held good up to the days 
of the so-called good Queen Bess. For we hear that in her reign 
it was generally a stipulation in a London apprentice’s agreement 
that he should not have to dine off salmon more than three times a 
week. I do not fancy that such a stipulation is likely to occur now. 

It is the object of this paper to point out the means that have 
been suggested, and have already proved tolerably successful, for 
at any rate, producing a more plentiful supply of this noble fish. 
And when we consider the immense boon it would be to the poor 

that a cheap and wholesome article of food should be always 
swimming about ready for their steel hooks, or awaiting their silver 
and copper ones in the markets, we cannot but acknowledge that 
every step taken towards increasing the numbers of the salmonide 
is a step in accordance with the now very general feeling that we 
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ought to do something more for “the great unwashed” of the 
metropolis than merely keep out of their way. 

Trout and salmon are amongst the most productive of any fresh- 
water fish. As a general rule they produce about oue thousand eggs 
for every pound weight, though this does not apply to a trout under 
one pound. But to balance this enormous productiveness no fish 
have more enemies. Natural causes, floods or droughts, may injure 
the ova. They are also the favourite food of fresh-water shrimps, 
beetles, and other river scavengers; and they are preyed upon by 
various kinds of water fowl, and, shame to say! by the parent fish. 
The young fish, if he survives the precarious hatching time, attracts 
jack, salmo ferox, trout, and water fowl, by his shiny barred and 
spotted sides. And the grilse and old fish when they endeavour 
to ascend rivers in their annual spawning time are netted in the 
tideways, netted in the pools, fly-fished for, poached, speared, 
tickled, caught in cruives, and so generally maltreated that the 
wonder is how any survive at all. 

The design of the salmon hatching establishments near Hampton 
Court, at Huningue, and in various places in Scotland and else- 
where, is to save the poor fish from at least some of these dangers. 
I will endeavour to describe briefly the manner in which that design 
is carried out. A male and female fish in spawning condition are 
netted. The female is made to deposit her eggs upon a bed or nest 
of gravel already prepared, and the male is then caused to impreg- 
nate them. Both fish are then returned uninjured to their river. The 
shallow boxes which contain the ova and the gravel are placed one 
above another like a miniature staircase, and a constant stream of 
water is kept flowing over them from the cistern communicating 
with the topmost box. Each is covered with a piece of board to 
keep out the light and to check vegetation. In this snug nursery 
the embryo river monarchs lie for some thirty-five or forty days 
unaltered. ‘Then two black specks are seen to appear upon the ova, 
which are the eyes of the future fish, and a faint line can be traced 
running three-quarters round them, which at present denotes all 
they possess in the way of body. Fourteen days from this time 
the fish begins to break the egg. The egg does not, as used to be 
thought, increase in bulk, but the fish does, and becomes too large 
for his little domicile. He sometimes even finds himself too large 
to get out of it. For in the first stage of his growth, after hatching 
out, be is surrounded for about half his length by a kind of bag, 
about the size of a lemon pip, but more oblong, which is called the 
umbilical vesicle. This apparatus occasionally sticks fast in the 
broken egg, whilst the head and tail of the young creature are out of 
it. Sometimes too the fish, if he is very weak, cannot get out more 
than his head; when his appearance with his great eyes sticking out 
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and his puny little person rolled up in a ball is decidedly comical. 
It of course often happens that the poor little things die under 
such accidents; but if any one is attending to their hatching they 
can easily be helped out of their difficulties. 

But as soon as the fish has passed through this critical period 
of his young existence in safety, the great question that presents 
itself to him is not that which so soon creates excitement in the 
human subject, viz., what to eat and drink, but rather what to avoid. 
As he has no nurse, and would probably have some difficulty in 
finding his mama, since by the time he is able to look for her she 
has retired to her winter residence in the sea, nature has provided 

_ him with sustenence for his support during his first appearance. 
The little bag that I mentioned above contains food of an oily 
nature, which is drawn up into his system by absorption. His big 
eyes enable him to discern his enemies speedily, aud to be cautious 
about keeping out of their way. And as the eyes are the part of 
the body for which he has at first most use, they are the part to 
arrive first at perfection. The lower jaw, which in the human body 
is fully developed first, is later developed in the young salmon; for 
when just hatched he has no necessity for food, being supplied by 
the vesicle that I have just endeavoured to describe. At this period 
of his life the little stranger does not weigh more than two grains. 
His appearance however soon begins to change ; and as it changes 
his weight increases. The umbilical vesicle, when the nourishment 
contained in it is exhausted, dries up; his fins become enlarged ; 
yellowish brown stripes, with something of a gold hue in them, 
begin to appear upon his sides, together with a number of small 
red spots; and at sixteen months (for his growth is still slow in 
comparison with what it is afterwards) he attains the weight of 
two ounces or four hundred and eighty times his first weight. 
During the next four months, that is between his sixteenth and 
the twentieth, he developes a taste which we find not infrequently 
amongst young gentlemen of the same comparative age; a taste, I 
mean, for dress; for instead of the sober brownish gold garments 
that he wore before, he comes out in a bright silver suit, just as 
though he fancied himself already a full grown salmon; and with 
a prurient curiosity to know something of the world, sets off on his 
travels for the ocean. And the sea air, or rather water, seems to 
agree with him wonderfully, for in the course of three or four 
months he multiplies himself by sixty-eight, and comes up his 
parent river a grilse of eight or nine pounds. After this but one 
more change, besides that of continual growth, takes place. His 
tail, which after his first visit to the sea, is forked, becomes after 
his second trip quite straight; and then he is a bond jide salmon. 
_At two and two-thirds years old he reaches twelve or fifteen 
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pounds, and continues it is believed to increase every time he pays 
his annual visit to his salt water domain. The precise rate of 
increase, however, after his first year has not been ascertained. 

We have now traced the salmon’s progress through his succes- 
sive ages. Being an inferior animal he possesses five instead of 
seven. They are, it will be remembered, first, his tadpole stage, 
with the umbilical vesicle; second, his “ parr” stage, with golden 
brown and spotted sides; third, his “young swell” stage, with 
silvery sides, and still quite small; fourth, his “grilse” stage, a 
thorough salmon all but his tail; fifth and last, his full grown stage, 
in which he but awaits another, that of salmon cutlets, or “ boiled, 
with cucumber.” 

What the adult salmon’s food consists of is still, I believe, a 
bone of contention: it is tolerably clear, however, that he has a 
partiality for flies and worms, and perhaps for small fry generally. 
The young fish, in its step-child state, in an artificial hatching 
apparatus is fed principally with biscuit crumbs, or yolk of hard 
boiled egg. 

With regard to the subject of salmon generally, the short- 
sighted ignorance which caused the destruction of so many of the 
fry is now greatly diminished. Itis scarcely an exaggeration to 
say that millions of these little fish have been netted and eaten as 
sprats! This waste in nature’s commissiariat is now decidedly on 
the decrease. Andas we all know vigorous measures are being 
taken everywhere to ensure not only the breeding of the little fish, 
but also the fair treatment of the adult salmon. Let us hope that 
these measures will meet with every possible success. 

It now remains for me only to thank the Scientific Society for 
their kind attention to whatis I fear anything but a scientific paper ; 
and to make my acknowledgements both to my friend the Keeper 
of the Fish House in the Zoological Society’s Gardens, Regent’s 
Park, and (more especially) to Mr. Frank Buckland’s interesting 
pamphlet on Salmon Hatching, from which many, if not all, of my 
facts are derived. 


May 14th, 1866. 


On Monday, May 14th, an extraordinary Meeting (being the 
eleventh) was held at the Rey. F. W. Farrar’s house, when the 
Rey. T. A. Preston, President, and Messrs. A. C. Almack and W. 
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W. Dayman, representatives of the Marlborough College Natural 
History Society were present. 


The following were the exhibitions :— 


Eggs of the Stormy Petrel, Heron, Oriole, Guillemot, short-eared Owl, 
Skua Gull, and other birds, from the collection presented to the 
Vaughan Library by Mr. Fisher. 

A Cuckoo’s Egg, lent by R, A. Willis. 

A Kestrel’s Egg, taken at Harrow by F. Templer. By tue Presipenr. 

A collection of Brazilian Insects. 


Cumshaw Ball Tea. 
Cumshaw Present Tea ait .. By tHE Rev. T. A. Preston. 


A collection of Moths, presented to the Society by the Exhibitor. 

By W. W. Dayan, Esa. 
Eggs of the Little Bittern, and other eggs. By A. C. Atmack, Esa. 
Eggs of the Night Jar, Cuckoo, Hooded Crow, Wood Wren, &c. 

By R. B. Smiru, Esa. 

Three Greek Coins. Two Medals in Copper, by Pistrucci. 
Two Waterloo Medals. 
Four Silver Coins, struck during the Interregnum of the Popes. 
A large piece of Amber i ae .. By W. JExYtt. 
A Fossil Sponge. 
Curious Seed Vessel of the Nelumbium Columbinum, from Egypt. 
Some Fossils Ae Bg aE: .. By T. G. Rooper. 


G. T. PitcHer read the following Paper on “ Stomata.” 


STOMATA. 


Pranrs, like animals, are covered externally with a thin membrane 
called the cuticle, which is found on all its parts except the stigma 


and the spongioles of the root. This adheres firmly to the cellular 


tissue, though in some of the lower tribes consisting entirely of 
cellular tissue, it is not distinguishable. To the natural eye it 
appears a semi-transparent skin, but under a microscope it may be 
seen to be reticulated by constantly intersecting lines, and also 
studded with small holes, which have the power of opening or 
shutting, which are called Stomata. 

This cuticle itself has given rise to great discussion, as to its 
being cellular tissue in a compressed state, or a peculiar membrane 


_ marked by veins. The greater number of botanists have agreed 


in the former opinion, which is now generally received; the prin- 
cipal arguments in its favour are that in the cuticle of some plants, 


_ as in lilium candidum, the cellular state is distinctly seen, and that 


* 
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sometimes it consists even of several layers of cells much com- 
pressed, as in some plants of the orchis tribe; and therefore it 
would be unphilosophical to suppose that in different plants the 
cuticle is made on a different plan; and, besides, when the leaf is 
young the cuticle is both inseparable and indistinguishable from 
the cellular tissue of the plant; and again we may assert that the 
reticulation of the cuticle being of some figure analogous to that of 
cellular tissue, it is not altogether incompatible with this idea, as 
is urged by the supporters of the opposite theory, who give the 
name of vasa lymphatica to the veins which traverse it. This 
question must be allowed to be one of importance, as it is in the 
cuticle that the whole working of the stomata takes place. 

But to pass on to the stomata or breathing holes which especially 
distinguish it from any other part of the plant. 

These are composed commonly of two kidney-shaped cells side 
by side with their extremities generally but not always in contact, 
with an opening between them, over which they have the power of 
closing. Occasionally these cells are quadrangular, as in the yucca 
gloriosa, a Peruvian genus of the liliaceous tribe, and in some the 
stoma is formed of a greater number than two of these cells,—as in 
some of the lower tribes, marchantiaceze, etc., in which the stomata, 
being very large, were first observed, and in which they are com- 
posed of four or five cells. Botanists have disagreed as to the 
reality of the opening between them, many of the most eminent 
haying entertained an opinion that it is an optical deception. Dr. 
Lindley, however, seems to have conclusively proved the matter by 
the following arguments :—that its transparency is greater than 
that of any other part of the cuticle, that it admits transmitted light 
under the microscope, and that on the light being shifted in various 
ways, it has shown no signs of any intervening membrane, and 
when moveable shadows have been thrown between the object and 
the mirror, it has had no effect on its transparency. 

If then the stoma is a real opening in the cuticle, what is its 
object? This appears to be connected with respiration, and the 
fact that stomata have been discovered to be open by day an 
closed by night seem to favour the opinion of the object bei 
exhalation. Especially as it is in those plants that are destitu 
of transpiration that they are not found. Sometimes probably th 
serve to facilitate the absorption of gases and perhaps of vapour 
from the air. They do not, however, open actually into cells, but 
into what are called intercellular spaces, which are generally larger 
and more numerous on the under side of the leaf than on the 
upper. That plants do absorb from the air there can be no doubt, 
and it is reasonable to suppose that the stomata are sometimes used 
for that purpose. Generally speaking, on examining a piece of the 
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cuticle of a leaf, we find both the closed and open stomata very 
numerous. This may depend on the time of the day or the state 
of the atmosphere as regards moisture, or vary according to the 
nature of the plant. When they are flaccid they are closed, that 


_is to say the guard cases remain closely applied, and the orifice i is 
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covered over; but under ordinary conditions of the atmosphere 
they are open; when it is either very dry or very moist they are 
generally closed. The whole working of the system remains to be 
accurately examined. It is also to be desired that in time, as Mr. 
Brown first suggested, we may be able to distinguish natural orders 
and even genera of plants by the shape and position of their 
stomata, as well as by their size with respect to the meshes of the 
cuticle. As it is we know that of the two great classes of flowering 
plants the dicotyledonous and the monocotyledonous, the latter is 
distinguished by the greater size and number of its stomata, and 
this being so, why should not the smaller divisions of genera and 
their natural sections be distinguished by the shape and particular 
qualities of theirs also? Especially as in examining any number 
of plants of different genera, we notice no two with stomata of 
exactly the same shape. 

In the same way the position and general arrangement might be 
marked, as we know that the large order of graminez and some 
others of endogenous plants have their stomata at regular distances 
from one another, and disposed in rows parallel with the bundles 
of tissue of which the leaf is composed; and also in exogenous 
plants the firs are marked by the same arrangement. In Begonia 
and some tropical plants of the order crassulacee they are arranged 
in rosettes ; still in far the greater number of plants they appear to 
be scattered at irregular distances over the whole surface of the 
cuticle. 

Mr. Brown has himself followed up his theory founded on these 
distinctions in one order, the Proteacea, of South Africa, in nearly 
all the plants of which they are found on both sides of the leaf in 
nearly equal abundance. 

As a rule they may be said to exist on all cuticle exposed to the 
air, but turned away from the direct rays of the sun; from very 
succulent plants however, they are said to be altogether absent. 

They are not found on plants that grow in the darkness, nor 
upon roots, nor on parasites that are destitute of colour; neither 
are they to be seen on submersed plants, or the submersed parts 
of water plants, so that on floating leaves of the water lily they are 
found contrary to the rule on the upper side only: and on plants 
turning the margin of their leaves towards the earth and the sky the 
two sides are equally covered with stomata, and have the same 
appearance, and Mr. Brown has remarked that it is to the micro- 
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scopic character of stomata existing equally on both sides of the 
leaf that the Australian forests owe their want of lustre. 

Again in mosses, fungi, seaweed, or lichen, they are not found, 
nor as it is said, on Monotropa hypopitys, the pine bird’s nest, nor 
Cuscuta Europea, the greater Dodder, both be it observed parasitical 
plants. In trees and shrubs they are small, and especially so on 
such as have coriaceous leaves and acid or aromatic juice. On 
the calyx they can generally be seen, often on the corolla, very 
rarely indeed on the style or any part of the stamens. Whether 
this has any connection with the natural order remains to be decided. 
In the Nepenthes, commonly known as the Chinese pitcher plant, 
the cuticle within the pitcher, besides having stomata, is pierced 
by a large number of holes which are filled with a thick brown 
substance or disk of small cellular tissue, which is connected with 
the parenchyma of the pitcher. 

Some plants, as the Nevium oleander, have, to act probably in 
the same way as stomata, actual cavities in the cuticle, filled or 
protected in a curious manner by hairs. 

Another distinction might be founded on the number of stomata 
in plants, which have been observed to vary considerably in the 
different families as well as in the different parts of a plant. For 
instance, in common sorrel, according to Thomson, on the lower 
side of the leaf the stomata are about 20,000 on a square inch, 
while in the Egyptian plant, Solanum sanctum, on the same space, 
they amount to nearly 450,000. 

Since, as it has been remarked above, the stomata on mono- 
cotyledonous plants are larger and more numerous than on dicoty- 
ledous, it is to them that we must look especially in order to work 
out this theory, and as this class is represented in the greatest 
number in the tropical regions, we must wait till further botanical 
research has been made there, for the complete perfection, which 
is much to be desired, of Mr. Brown’s idea, now generally con- 
sidered to be correct. 


May 19th, 1866. 


THE Twelfth meeting of the Society was held at the Rev. B. F. 
Westcott’s house. 


H. N. Abbot, A. G. Murray, and W. Toynbee were elected 
members of the Society. 
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The following objects were exhibited :— 


A collection of stuffed specimens of some of the most remarkable British 
butterflies and moths (water betony, whittlesea ermine, swallow- 
tail, peacock, small elephant hawk, drinker moth, &c.) 
By THE PRESIDENT. 
An Etruscan vase. 
Vegetable substance from the interior of an iron waterpipe. 
By W. JEKYLL. 
Nest of the Cteniza or Trap Door Spider of Corfu. 
By R. T. Davrpson. 
A Cuckoo’s egg found by the exhibitor in a Yellow Hammer’s nest. 
By T. G. Rooper. 


The Hon. G. O. M. Brinceman read the following Paper on 
“The Flight and Anatomy of Birds.” 


THE FLIGHT AND ANATOMY-OF BIRDS. 


In speaking of the formation of the various members of birds, 
one thing, which must at once strike the most casual observer, is 
the wonderful adaptation of each of these members to the bird’s 
general habits; and perhaps it is on a bird’s manner of feeding on 
which their formation chiefly depends. Birds, as animals, have 
little to think of but how to feed themselves, and almost their 
whole time is spent in seeking for food; it therefore becomes very 
interesting to examine how accurately all their members and 


faculties fit together to enable them to accomplish this end. The 


parts of a bird which we will now examine are the eyes and the 
wings. 

First, then, of the eyes. Of these there is less, perhaps, to be 
said than of the wings, as they do not vary so much in different 
birds; for almost all birds are very keen-sighted, though some of 
course are more so than others. All those birds that feed on 
insects, and especially that catch them on the wing, must have a 
wonderfully keen sight, as any one must have noticed who has 
watched the rapid dash of a swallow, and heard the click of his 
beak as he closes it on an insect so small, perhaps, as to be 
scarcely visible to us at all; or who has seen the bottle-tit as it 
flits quickly about among the branches, and finds on the smooth 
bark its particular food, where nothing is perceptible to the naked 
eye, though insects can be detected there with the aid of a micro- 


_ scope. All the eagle and hawk tribe are also gifted with wonderful 
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sight; they will swoop with immense rapidity and certainty from 
very great heights upon small objects close to the ground. Most 
of the eagles will feed readily on fish, and are gifted with such 
clearness of sight, that from a great height in the air they can 
distinguish fish swimming near the surface of the water, and dart- 
ing down can seize and carry them off almost unerringly. In the 
vulture tribe the senses of sight and smell seem to rival each other 
ee cree and many anecdotes are told respecting the power 
of each. 


[The author here furnished one or two anecdotes respecting 
the marvellous keen-sightedness of vultures, and then continued as 
follows :—] 


Another instance of keenness of sight is seen in carrier pigeons, 
which when they are first let loose wheel round and round in 
increasing circles rising gradually higher every time. This con- 
tinues as long as the eye can discern the birds, and hence we 
conclude that it is also continued after we lose sight of them, a 
constantly increasing circle being made, till they ascertain some 
known object enabling them to shape a direct course. It is very 
interesting to compare the proceedings just described with those 
of a pigeon let off from a balloon above the clouds. Instead of 
rising upwards like the former, it descends in gradually increasing 
circles till it can recognise some indications of the earth below, 
and discover some object previously known by which to direct its 
flight. 

There is one more tribe of birds which must be mentioned 
whilst we are on the subject of sight, viz., that of the owls. Their 
eyes are larger in proportion and more prominent than those of 
any other bird, and possess the faculty of being able to see clearly 
in the darkest night, whilst on the other hand the brightness of the 
sun bewilders and nearly blinds them. Audubon says of the barred 
owl— Its power of sight during the day seems to be rather of an 
equivocal character, as | once saw one alight on the back of a cow, 
which it left so suddenly afterwards, when the cow moved, as to 
prove to me that it had mistaken the object on which it had perched 
for something else.” ' 

Let us now turn to the wings and flight of birds:—The wing 
consists of five principal joints, with a few other small auxiliary 
ones. 

The bones of the wings are composed of layers of a thin white 
substance, and in adult birds are almost always hollow; their 
cavities are not filled with marrow, as those of animals, but with 
air, which makes them exceedingly light; they have also free 
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communication with the lungs. A bit of the wing bone of a goose 
weighs just half as much as that of a rabbit’s leg, of the same 
length and thickness, even when the marrow has been extracted 
from the latter. ‘This Jightness of bone greatly facilitates a bird’s 
power of raising itself in the air; but it has also another advantage, 
that of enabling it to breathe at great heights; this is effected by 
means of the hollowness of the bones, which causes them to act 
as pipes for conveying air to the lungs. Another bone which is 
connected with the flight of a bird is the sternum or breastbone, 
commonly called the merry-thought; it keeps the wings at the 
proper distance apart while the bird is in the act of flying, and 
varies in strength proportionally with the power of flight in 
different birds; thus in grebes and divers which fly very little, 
but pass the chief part of their existence on or under water, it is 
weak and insignificant; while, on the other hand, in eagles and 
hawks and birds which pass most of their time in the air, and are 
strong on the wing, it is proportionally strong and fully developed. 

Of the feathers with reference to flight, little is to be noticed 
beyond their excessive lightness, the largest quill of a golden 
eagle weighing only sixty-five grains, and all ‘the feathers of a chicken 
of thirty-seven ounces being only three ounces; whilst those of the 
common barn owl weigh scarcely more than one ounce and a half. 
The downy feathers and the featherings of the quills differ com- 
pletely in structure: the downy feathers, which act only as a warm 
covering to a bird, are composed of small fibres completely un- 
connected with each other; the featherings of the quills on the 
other hand, which are used as a resistance against the air, are 
composed of fibres which hook on to one another, and form a firm 
and matted surface. If this were not so a bird would scarcely be 
able to fly at all, for when the flat part of the wing was pressed 
against the air in the act of flight there would be little or no 
resistance. 

The muscles of a bird’s wing are exceedingly large and power- 
ful, weighing more than all the rest of the muscles of the body put 
together ; this of course is necessary when the exertions of flight 
are considered, and the rapid motion of the outstretched wing 
against the resistance of the air. And the force of this resistance 
is very great as is shown by Bishop Stanley, whom I will quote: 
“There is one difficulty in the use of wings that anyone may 
ascertain for himself: let him take the smallest sized boy’s kite by 
the narrow end, and wave it up and down at arm’s length, he will 
instantly perceive how great is the resistance of the air, and how 
obvious the inability of his muscular strength to produce anything 
like the rapid motion of a wing. And yet, in order to possess the 
powers of a bird, he must be able to construct and move artificial 
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wings, measuring in superficial extent in some cases several of such 
kites, with the additional difficulties, which mathematical knowledge 
would prove to be proportionally increased at every step in his 
progress.” 

The flight of birds differs exceedingly ; some fly with jerks, 
closing their wings every three or four strokes, which gives them 
an undulating motion, as the woodpeckers, the wagtails, and in fact 
most small birds: others fly smoothly and evenly, as pigeons and 
paitridges ; others again seem to buoy themselves up in the air 
without perceptible motion of the wings, as the kite and kestrel 
hawk. Most birds fly with their legs drawn up and their necks 
stretched out, but there are some whose length and weight 
of neck makes it necessary for them to contract it in flight, and in 
order to keep up their balance, to stretch out their legs behind also. 
Such are the heron and the bittern. Others fly with the neck ex- 
tended, but still are obliged to throw out their legs behind, as the 
ducks and geese, and most of the water fowl. 

There are various ways of discovering the rapidity of a bird’s 
flight; the most practicable method of course is by noticing the 
number of seconds in which a bird flies over a certain space, the 
length of which can be ascertained, and then by a common pro- 
portion sum it can easily be discovered at the rate of how many 
miles an hour it flies. In America there is a curious way of gues- 
sing at speed of flight; birds have been shot with coffee berries 
in their stomachs so fresh that they cannot have been eaten more 
than three or four hours, and as the nearest coffee fields were known 
to be some hundreds of miles off, it was calculated that they must 
have flown at the rate of sixty or seventy miles per hour. An eagle 
was once watched while crossing a valley in the Pyrenees, and the 
number of seconds noted which elapsed between its leaving one 
lofty peak and settling on the brow of a mountain opposite, and 
the distance between these two heights being known it was caleu- 
lated that the bird flew at the rate of one hundred and forty miles 
per hour. But extraordinary as this rate may appear, Audubon 
calculates the flight of the large white fishing eagle of America to 
be even very much faster than the one just mentioned; he says, 
“On perceiving their prey they glide downwards from an immense 
height with such rapidity as to cause a mighty rushing sound, not 
unlike that produced by a violent gust of wind passing through the 
branches of trees; and the fall of this bird, enormous as it is, can 
scarcely be followed by the eye.” But we need not look abroad 
only for instances of great rapidity of flight; among our own 
commonest birds there are two of extraordinary rapidity, viz. the 
swallow and the swift, the flight of the swallow has been com- 
puted at ninety, that of the swift at the extraordinary rate of one 
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hundred and eighty miles per hour. This wonderful bird weighs 
but one ounce, and yet the length of its wings from tip to tip is 
about eighteen inches: but there is in the East Indies a recently 
discovered bird called the Javanese crested swallow, whose length of 
Wing in proportion to its weight is still greater than in our own swift, 
and whose speed is conjectured to be also proportionately greater. 

There are some curious facts in connection with the flight of 
birds in the immense flocks in which they are sometimes seen. I[ 
will here mention two instances; the first case being that of the 
passenger pigeon in America, of which an eye-witness gives the 
following account :—“ Whilst waiting for dinner in an inn, at the 
confluence of the Salt River with the Ohio, 1 saw immense legions 
of pigeons going by, with a front reaching far beyond the Ohio on 
the West, and the beech-wood forests directly on the East of me. 
Not a single bird alighted, for not a nut or an acorn was that year 
to be seen in the neighbourhood, they consequently flew so high 
that different trials to reach them with a rifle proved ineffectual, 
nor did the reports disturb them in the least.” He goes on to say, 
“ Before sunset | reached Louisville, distant about 55 miles, the 
pigeons were still passing in undimivished numbers, and continued 
to do so for three days in succession. ‘The people were all in 
arms, the banks of the Ohio were crowded with men and boys 
incessantly shooting at the pigeons, which then flew lower as they 
passed the river. Multitudes were thus destroyed; for a week or 
more the population fed on no other flesh than that of pigeons, 
and talked of nothing but pigeons, and the whole neighbourhood 
smelt of nothing but pigeons.” In 1829 larger numbers of pas- 
senger pigeons appeared in America than had ever been seen 
before. Flocks extending miles in length were for days together 
seen passing over the hills during the spring from the southward ; 
the mighty mass collected in an encampment in a forest upwards 
of nine miles in length and four in breadth, in which there was 
scarcely a single tree, large or small, which was not loaded with 
their nests. Captain Flincher relates a somewhat parallel instance 


_ of another bird; he says, that while on his voyage he saw, “a 


stream of stormy petrels, which was from fifty to eighty yards deep 
and three hundred yards or more in breadth. The birds were not 
scattered, but flying as compactly as the full movement of their 
wings seemed to allow, and this stream of petrels continued to 
pass for a full hour without intermission, at a rate little inferior to 
the swiftness of a pigeon.” Now, taking the stratum at fifty yards 
deep by three hundred in breadth, and assuming that it moved at 
the rate of thirty miles an hour, and allowing nine cubic inches 
of space to each bird, the number would amount to not less than 
one hundred and fifty-one millions and a half. 
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I cannot conclude these remarks without making mention of 
three birds whose powers of flight are especially remarkable. The 
first of these is the albatross (Diomedea exulans). The wings of 
this huge bird measure, when spread, as much as fourteen feet ; 
on land it is almost entirely helpless, and may easily be killed with 
a stick, for their length of wing prevents them from rising off the 
ground, unless they can launch themselves from off a projecting 
ledge of rock or precipice. The albatross may be called the king 
of sea-birds ; it passes most of its time in the air, where it soars 
up to immense heights, and is exceedingly powerful on the 
wing. 

The second is the tropic bird (Phaeton Phenicurus). This 
bird which is small and light has, like the swift, wings exceedingly 
long in proportion to the size of its body; it passes most of its 
time in the air, only coming to land when in need of rest; like the 
albatross, it is almost helpless on land, whilst in the air its motions 
are exceedingly rapid and graceful. 

The last bird I will mention is the Frigate-bird (Tachypetes 
Aquila), and this is by far the most wonderful of them all. Its 
wings measure on an average twelve feet from tip to tip, whilst its 
thigh bone is but a single inch in length. The powers of flight in 
this bird are so extraordinary that it never comes to land at all 
except in the breeding season, and what is still more wonderful, is 
never seen to swim or repose on the water; Not only can this 
bird fly with wondrous rapidity and gracefulness, but it is even 
able to sleep in the regions of the air without risk of falling. I 
will quote Bishop Stanley’s explanation of this apparent impossi- 
bility: he says, “On examining it, we shall find just beneath the 
throat a large pouch communicating with the lungs, and with the 
hollow and peculiarly light bone-work of its skeleton. Suppose, 
then, that the bird wishes to rest in the air, in the first place it 
avails itself of its large wings, which it is enabled by long practice 
to keep expanded, and which are in themselves nearly sufficient 
to: sustain its weight and float its light body in the air. But in 
addition to the wing, suppose the bird fills its large pouch with 
air, and from thence forces it into all its bones and cavities between 
the flesh and skin, what will happen? That the heat of its cireu- 
lation (and it is well known that the heat of a bird’s circulation is 
considerably beyond that of other animals) will rarefy the internal 
air, which will therefore puff up not only the pouch, but every 
cavity, and thus give the bird a surprising additional buoyancy or 
power of floating, even in the higher regions of the atmosphere. 
And that this is the case may be presumed from its habits; for when 
the lower currents of the air are stormy and disagreeable, up goes 
the Frigate-bird to a higher and calmer current, where, just as we 
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see the light fleecy clouds in the sky, it remains, suspended with 
outspread wing, motionless and at rest, till, roused by hunger, it 
expels the rarefied air, and emptying its pouch descends to skim 
along the waves, and catch the flying-fish with its hawk-like 


bill.” 


June 7th, 1866. 


TuE thirteenth meeting of the Society was held at Mr. Hayward’s 
house. 


The following objects were exhibited. 


A cultivated specimen of the Bupleurum Falcatum or Sickle-leaved Hare’s 
Ear, only found on Norton Heath near Ongar in Essex. 


A specimen of the Orange-mouthed Spider-shell (Pteroceras Aurantias). 
By THE PRESIDENT. 


Hand of a mummy : .. By Hon. F. A. Russet. 
A curious erystal- -backed watch, formerly the property of some king. 
A magnificent piece of malachite oe!) By Wi Jewyer: 


A collection of Fossils from Falunian or Upper Miocene strata in France. 
By A. J. Evans, 


A young Owl (living) aa By R. A. WILLIs. 
A collection of rareeggs  .. a .. By R. T. Davipson. 


The Society passed a vote of thanks to Dr. W. Bence Joy for 
his present of a large collection of geological specimens: and to 
the Rey. T. A. Preston, of Marlborough College, for his present of 


a rain gauge. 


The following Paper was then read by J. H. Moxon, on “ Cor- 
morants and Guillemots.” 


CORMORANTS AND GUILLEMOTS. 


_ Ir would be impossible in the limited time which is before us to 
treat of such an extensive class of birds as those which frequent 
the British coast, and we must therefore be content to treat of 
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those two kinds of them only which are known by the respective 
names of Cormorants and Guillemots. 

These two kinds of birds are ubiquitous on our English coast, 
and are both, more especially the former, well known to the most 
casual observer. Anyone who visits places on our coast where 
rocks abound, such as the Cornish coast or the Scilly Islands, will 
scarcely fail to see Cormorants in great numbers sitting by the 
margin of the sea and uttering from time to time their harsh and 
discordant notes. 

The way in which a Cormorant stands is of itself a peculiarity. 
For the bird does not merely place himself upright upon his legs 
but has an ingenious way of resting himself. This he accomplishes 
by throwing the weight of the body on to the stout quill feathers of 
the tail, so that he rests as it were on a tripod. 

The cormorant is a bird of considerable size, standing about 
three feet high, and is distinguished among birds as a most 
desperate robber, tyrant, and glutton. Indeed he frequently over- 
eats himself to such an extent that he may be seen rolling about 
on the shore in the agonies of indigestion; nor is this vice of 
gluttony by any means peculiar to the cormorant, it is especially 
noticeable in the siskin, which if left to itself with a plentiful supply 
of seed will not unfrequently overeat itself. 

It has been noticed by a member* of this Society in an enter- 
taining paper, that love of dress is a marked point in the character 
of the salmon, and the cormorant is by no means free from the 
infection. For the first two years, indeed, of his existence he is 
attired in a suit of sober brown ; but at the commencement of the 
third yeart a white collar makes its appearance on his formerly 
dusky neck, while at the same time his thighs are adorned with 


patches of a similar colour. This happens early in January, and — 


his newly acquired plumage remains in unblemished purity and 
splendour until the latter end of February. By this time the collar 


(having been worm for two months) begins, in the natural course of | 


things to get slightly the worse for wear, and from this period it 
gradually fades away, and finally disappears at the end of July, 
together with the patches of white, which were before to be seen 
on the thighs of the bird. 

We have already noticed the gluttony of the cormorant, and 
indeed his pursuit of prey is as persevering as his capture of it, 
when once seen, is unerring. It is with this object, I mean the pur- 
suit of fish, that the cormorant not unfrequently swims along with 
his head underneath the water, for in this position he is the better 
able, undisturbed by the ripple of the sea, to mark his prey as it 


swims underneath. Once seen, however, it is captured to a cer-— 


* C. L. Tupper. + Vide “ Yarrell, Brit. Birds,” vol. mi, 482. 
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tainty by its voracious pursuer, who, rising with it to the surface, 
forces it into the air, catches it by the head, and in an instant disposes 
of it. Cormorants will frequently dive to immense depths in pursuit 
of fish, and we have an instance of a green cormorant being caught 
by some fishermen in a crab-pot at the extraordinary depth of 
twenty fathoms, or one hundred and twenty feet below the surface. 
We may here, also, notice the use which the guillemot makes of 
its wings when under water. They are used as oars, or sweeps to 
direct the course of the bird in his pursuit of fish, aptly illustrating, 
as Mr. Morris observes, the expression “ Remigium Alarum.”* 
Possessed of such skill in the art of fishing, we are not surprised 
_when we learn that the prowess of the cormorant has been turned 
to account by man. Thus in China we find that there are men 
who teach cormorants to fish, and earn their livelihood by the fish 
thus caught. The operation is carried on in the following manner :— 
An iron ring is placed round the neck of the bird, not too tight to 
interfere with its breathing, but just tight enough to prevent the 
passage of any fish that the creature may chance to catch. This 
being done, the cormorant is turned loose to fish. The fish being 
caught, the bird naturally enough tries to swallow it, but being 
prevented by the iron ring, he brings it, as the next best thing to 
do, to his master, who in general is seated on a raft superintending 
the labour of his birds. Two cormorants, or more, usually fish 
together, and relieve one another in turns, and thus a constant 
supply of fish is obtained. 
_ We also hear that in the time of Charles I. an individual 
existed who rejoiced in the title of “ Master of the Cormorants ;” 
nd it would seem that he had charge of a flock of these birds, 
and taught them to fish in the manner just described, for the 
amusement of his majesty. I am not, however, aware whether the 
experiment has ever been attempted in England at the present 
day.t ; 
__ Nor is this the only use which man has made of the cormorant. 
In Greenland he is turned to good account by the natives, who 
inflate the jugular pouch of the bird, and then use it as a float for 
their fishing darts. The same people use the plumage of the 
guillemot as an article of winter clothing. 
Cormorants will not unfrequently penetrate far inland, driven 
there most probably by stress of weather, and the same remark 
applies to the guillemot, although it is far less noticeable in the 
latter. In cases of this sort the bird usually follows the course of 
rivers or streams. ‘Thus we have a double instance of guillemots 


* “ Morris's British Birds,” vol. vi., p. 24. 
+ Such, nevertheless, is the case, as I find from subsequent information. 
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being found in the river Ouzel,* near Fenny Stratford in Bucking- 
hamshire, which is certainly rather remarkable, as the place is 
about sixty miles from the nearest coast, and the stream is in no 
place more than eighteen or twenty feet in width. We also have 
an instance of a cormorant being seen to perch on King’s College 
Chapel, Cambridge, doubtless, says the narrator, mistaking the 
building for a rock. 

Cormorants will even build their nest on trees far inland, as 
proved by numerous instances, but we have no instance of the same 
peculiarity in the guillemot. 

In his remarks on the cormorant, Mr. Morris observes, that 
owing to his remarkable strength and activity, “he is never be- 
calmed,t wind-bound, or without the weather-gauge.” One point 
he seems hardly to have brought out sufficiently, and this is the 
peculiarity in the birds flight, inasmuch that he is unable to rise 
from the water “ with the wind,” but is compelled to do so against 
it. This peculiarity is taken advantage of by boatmen and others, 
who wish to get a shot atacormorant. The boat is put before the 
wind and is run down upon the unfortunate bird, who, though he 
perceives his danger, is forced to rise head to wind, #.e., to come 
straight towards the boat, and thus to give a fair shot to anyone 
who is on the look out for him. 

We see less of the guillemot than of the cormorant for the 
simple reason, that, with the exception of the two or three months 
of the breeding season, they remain far out at sea. At these times 
they assemble with thousands of other birds on various points 
along our English coast. But although their numbers are exceed- 
ingly great, no disorder or confusion occurs. Each species of bird 
builds on a separate ledge of rock, so that we never find cormorants 
building on the same ledge with guillemots, or puffins with razor- 
bills, and in this manner order and regularity is maintained among 
a large and apparently disorderly community. 

It may be as well to notice here that we generally hear the 
common guillemot spoken of as the foolish guillemot. The name 
has been given them from the fact that when sitting on their eggs 
they will suffer themselves to be approached and taken by hand. 
But as some people have well observed, this is rather a proof of 
fidelity than stupidity. 

One of the great peculiarities of these birds is that they make 
no attempt at a nest, but deposit a single egg, which is 
wonderfully large in proportion to the size of the bird, on the 
bare rock. Now we might naturally suppose that these eggs would 
be likely to roll about or get blown over the rock by the action of 
the wind, and so be destroyed ; but if we examine the egg of the 

* Vide “ Morris's British Birds,” vol. vi., p. 23. + Ibid., vol. vi., p. 63. 
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guillemot we shall see at once that its shape is peculiar, and that it 
is considerably more pointed at the narrow end than the common 
hen’s egg; and to this peculiarity it is mainly indebted for pre- 
servation, for on this account it is more likely when blown upon by 
the wind to turn on its own axis,* than to roll on in any particular 
direction. It may be as well to notice that scarcely any two eggs 
are of the same colour. 

So far our remarks apply to the common guillemot. The habits 
of the black guillemot furnish us with additional points of interest, 
for this bird does not like its “ foolish” brother deposit its egg on 
the bare rock but makes its nest in a hole in the face of a cliff or 
crag, and what is still more remarkable, the bird annually revisits 
the same hole, and builds its nest there, and though there be many 
holes placed together, the bird never fails in selecting the right 
one. This peculiarity of the black guillemot furnishes us with a 
good illustration or parallel instance of the instinct of the swallow, 
which, though it migrates every autumn, infallibly returns to its last 
year’s nest, and never fails to take possession of the right one, even 
in cases where more than twelve nests are placed together under 
the eaves of the same house. This sagacity or instinct of the swallow 
was proved beyond a doubt by Spallanzani.t ‘The swallows, accord- 
ing to his experiments, returned to the same nests for eighteen years 
in succession, and when a pair of swallows were taken from Pavia 
to Milan and turned loose, they returned in thirteen minutes to their 
young, the distance being about as many miles. 

One more peculiarity we must notice before we conclude. This 
is the disputed point, as to whether the old birds convey their 
young from the lofty ledges of rock where they are hatched, to the 
sea beneath. The fishermen who frequent these rocks stoutly 
affirm that such is the case, and that they see it done not unfre- 
quently. Mr. Waterton{ tells us, however, that though he watched 
with a telescope for a considerable time, he never saw this little 
manceuvre carried into execution, but that he saw Guillemots on 
the water below so young and with so few feathers that he con- 
sidered it impossible for them to have reached the sea without the 
assistance of the parent bird, and that he therefore concluded that 
the information furnished by the fishermen was correct. Mr. 
Morris seems hardly determined on this point. I, however, must 
say that I can hardly believe it to be possible: for even if the 
young bird could mount upon its parent’s back, a matter of no 


small difficulty, I can hardly conceive how the old bird could 


* To illustrate this fact the author placed a common hen’s egg and a guillemot’s 


+ Vide ‘‘ Mauual of Zoology,” by Milne Edwards, p. 316. 
{ Vide Yarrell’s “ British Birds,” vol. iii., p. 452. 
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convey it to the sea below without dropping it, and so causing its 
destruction; in the second place it would be a matter of still 
greater difficulty for the parent bird to take its offspring up to the 
ledge of rock again; and lastly, we may observe that fishermen’s 
stories are proverbially of a fabulous nature. Mr. Wood* men- 
tions an instance of a hawk carrying its young one from tree to 
tree, when hard pressed, but then we must remember that in this 
instance the carriage of the young bird was effected by its parent’s 
feet; and again that the formation of the feet of the hawk and 
guillemot are exactly opposed to one another, one being furnished 
with claws, and consequently well adapted for carrying anything, 
and the other webbed, and consequently unable to be put to this 
use, so that this is scarcely a point of evidence in favour of the 
fishermen’s story. 

This point of dispute applies only to the common guillemot, for 
the young of the black guillemot, curiously enough, never leave 
the nest, until fully fledged. Once having done so, they never 
return, and from that time forward are totally independent of their 
parents. 


A general conversation followed, in which many curious facts 
about eggs were mentioned by various members of the society. In 
answer to a question as to the derivation of ‘‘ cormorant” the Presi- 
dent observed that it was a curious compound word derived from 
Corvus marinus, and the Bas-Breton Mor-vrau, a sea-crow or 
sea-robber, so that the name (as is not unfrequent) repeats the 
same thing twice over. 


Mr. Hayward then communicated to the Society some recent 
observations of great interest and importance respecting the 
spectrum of the new star which has suddenly burst forth in Corona 
Borealis. It appears from a recent communication to the proceed- 
ings of the Royal Society, by W. Huggins, Esq., F.R.S., and Dr. 
Miller, F.R.S., that “the light of this star is compound, and has 
emanated from two different sources. The principal spectrum is 
analogous to that of the sun, and is evidently formed by the light 
of an incandescent solid or liquid photosphere, which has suffered 
absorption by the vapour of an envelope cooler than itself. The 
second spectrum consists of a few bright lines, which indicate that 
the light by which it is formed was emitted by matter in the state 
of luminous gas.” 

The constitution of this star must, therefore, be as follows :— 
A photosphere of solid or liquid matter emitting light, surrounded 

* Wood's “ My Feathered Friends.” : 
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by an atmosphere of cooler vapours—as is proved by the spectrum 
with dark lines-—and a gaseous mass, which causes the gaseous 
spectrum of bright lines, and which, there is some reason to believe, 
must consist of hydrogen. 

“The character of the spectrum of this star,” continues the 
author, “taken in connection with its sudden outburst in bril- 
liancy, and its rapid decline in brightness, suggest to us the 
rather bold speculation, that, in consequence of some vast convul- 
sion taking place in this object, large quantities of gas have been 
evolved from it, that the hydrogen present is burning by combina- 
tion with some other element, and furnishes the light represented 
by the bright lines; also that the flaming gas has heated to vivid 
incandescence the solid matter of the photosphere. As the hydrogen 
becomes exhausted, all the phenomena diminish in intensity, and 
the star rapidly wanes.” 

The President mentioned that some very remarkable new stars, 
which had subsequently disappeared, were observed in the six- 
teenth and seventeenth century ; especially one observed by Tycho 
Brahe in Cassiopeia in 1572, which led him to prophecy the advent 
of some great northern conqueror—a prophecy afterwards applied 
to Gustavus Adolphus. 


[The paper in the Proceedings of the Royal Society, from 
which the above quotations are made, concludes with the important 
observation, “ that hydrogen probably plays an important part in 
the differences of physical constitution, which apparently separate 
the stars into groups, and possibly also in the changes by which 
these differences may be brought about.” ] 


MUSEUM. 


Tue following presents, among others, have been offered to the 
School through the Harrow Scientific Society. They will remain 
in the Society’s charge until there is some place to receive them. 


A collection of Mineralogical Specimens, scientifically arranged. 
Dr. W. Bruce Joy. 
A collection of Flint Implements, illustrative of the “Stone Period,” 
from St. Acheul, es Denmark, and various English 
localities af .. Rev. F. W. Farpag. 
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A collection of British Lichens, named and arranged. 
Rey. F. W. Farrar. 

British Butterflies and Moths. 

[Some moths have also been presented to us by W. Dayman, Esq., 

of Marlborough College. | 
Specimens of the Harrow Flora. 
British Eggs . Various MEMBERS OF THE ScHOOL. 
Fragments of an exploded Shell, picked up on the field of Diippel. 
A collection of Harrow Mosses oy .. A.J. Evans. 
An Herbarium of English plants... .» Rev. T. A. Preston. 


In addition to these we have received promises of other pre- 
sents, and as Dr. Butler has, with his usual munificence, presented 
a handsome oak cabinet to the Vaughan Library for their reception, 
we hope that, if we issue another report of our proceedings, we 
may by that time be able to announce that they are placed at the 
disposal of the School. We need hardly add that we shall be 
happy to take charge of any similar donations which may be 
offered to us, and that any one who wishes to help us in this or in 
any other way will receive every assistance from the President or 
Secretary, who will supply any information about the Society. 

New members are elected by ballot, and any one desirous of 
becoming a member may receive a copy of the rules from the 
Treasurer or Secretary, and imay be proposed as a candidate by 
any member of the Society. The ballot takes place at the 
meeting subsequent to the candidate’s proposal. No candidates 
are elected below the Fifth Form. 
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PREFACE. 


iety and of the School, and that a third report bringing forward 
the record nearly up to the current date will appear after no long 
val. It will, we trust, be felt that the Society has by this, as 
by the former, report “justified its existence,’ and made good its 
laims for wider and more active support for: present members of 
School. It is probable that some change in the constitution of 
le Society will shortly be made, by which larger numbers will 
come admissible to our meetings, in the hope that by extending its 
fluence over a wider area it may become, what we believe it 
eady to be in a considerable degree, an important integral part of 
e intellectual life of Harrow School. 


Ocroser, 1868. 


PROCEEDINGS 


OF THE 


HARROW SCHOOL SCIENTIFIC SOCIETY. 


Saturday, June 16th, 1866. 


Tue Fourteenth Meeting of the Society was held at the Rev. 
_ B. F. Westcott’s house. © 


The following objects were exhibited :-— 


A specimen of the “‘ Woad”’ anciently used for blue dye by the Britons ; 
a White Variety of the “‘ Herb Robert ;” a Piece of Ferruginous 
Quartz; the Hinder Tooth of an Elephant. 

By THE PRESIDENT. 


Two Sea Snakes. ae a By THE Hon. R. Russet. 
Egg of a Garden Warbler. 7 By R. T. Davison. 
Models of “ Force”’ and “ Lift”? Pumps. | By W. JExy31, 


“ Saxifraga Granulata,” from Harrow Weald .. By T. G. Rooper. 


H. J. Brpper then read the following Paper 


ON THE EOCENE FORMATIONS OF HEADON 
AND ALUM BAY. 


TueE Eocene formation which forms the subject of the following 

remarks is the earliest of the tertiary strata lying immediately 

bove the chalk. Three beds or basins of it are familiar to 

eologists, the Paris basin, the London basin, and the Hampshire 

d Isle of Wight basin. It is of this last only that I propose to 
B 
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speak in detail, though I shall have occasion more than once to 
refer to the two former; as certain broad lines of similarity exist 
between them, which I shall endeavour from time to time to 
point out. 


A sectional diagram was here exhibited, by the help of which the 
general geological structure of the Isle of Wight was explained. A range 
of chalk hills, in which the strata are so highly inclined as to be nearly 
vertical, extends across the island from Culver Cliff at its eastern, to the 
Needles at its western, extremity. South of these hills appear in 
succession the various secondary strata underlying the chalk, extending 
as low as the Wealden Formation.—The paper continues :— 


Northwards the strata consist of a numerous alternating series 
in a vertical position, composed chiefly of sand and clay, which 
may be studied to most advantage in Alum Bay, where they form 
cliffs of about 200 feet in height. 

The whole of the most north side of the island consists of 
nearly horizontal strata, which come up abruptly against those 
which are vertical, but are slightly curved at their juncture with 
them. Several of these strata are composed of calcareous rock, 
some loose, others compact, and when they are compared with 
the strata of the opposite coasts of Hampshire, Dorset, and Sussex, 
it becomes evident that the date of their origin was posterior to that 
of the chalk. 

Further, the points of resemblance between these and the great 
Paris basin are said to be very strong, both in their geognostic 
characteristics, and in the similarity of their fossiliferous beds. The 
calcareous beds contain petrefactions of freshwater shells, and in 
others marine fossils are found agreeing with those existing in the 
corresponding strata of the Paris basin. 

In-tracing the margin of the cavity or escarpment of the chalk, 
in which these depositions are found, I shall begin with the South 
Side. This is formed by the middle range of chalk hills in 
the Island. Sailing Westward from the Needles to Handfast 
Point in Dorsetshire, we recognize the same picturesque vertical 
chalk strata, which may be traced thence by Corfe Castle to 
Lulworth. This range corresponds in direction with that of the 
Isle of Wight, and the strata in the Isle of Purbeck, though 
differing in the details, correspond generally to those in the Isle of 
Wight. 

The clay, however, over the chalk in Dorsetshire, and part of — 
the chalk itself is horizontal, differing in this respect from their 
position in Alum Bay, which seems to have been produced by some ~ 
twist in the chalk stratum. 
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The boundary of the basin on the North side is formed by the 
range of hills extending from Beechey Head to Dorsetshire. The 
strata of these hills dip generally at an angle varying from 15° 
to 5°. The slope, therefore, on the North side was a gentle one, 
that on the South, extremely steep and abrupt. 

In discussing the formations deposited in the basin, we shall 
follow the natural order in which they exist. 


I. The lower marine formation over the chalk. 
II. The lower freshwater formation. 
III. The upper marine formation. 
1V. The upper freshwater formation. 


I. The lower marine formation, of which the clay and sand 
cliffs of Alum Bay form a most interesting natural section. 


A diagram was exhibited shewing the succession of vertical beds in 
the cliffs of Alum Bay, and these were described in detail in the order in 
which they present themselves as we proceed northwards from the wall 
of chalk, which forms the southern boundary of the bay. The paper 
then proceeds : _ 


The lowest of these strata, the plastic clay, is utterly destitute 
of any fossil remains, and extends across the whole island from 
Alum Bay to Whitecliff Bay. The same formation appears again 
at Reading, and at Corfe Castle, and the Druidical Monument 
called the Agglestone, near Studland, is a huge isolated block of 
this bed. A stratum of sand containing green particles frequently 
occurs near the chalk. It is seen in Alum Bay without fossils, 
though at Reading it is found containing oyster-shells. 

After the plastic clay comes the London clay, which extends 
in a narrow bed, from Alum Bay to Whitecliff. It is separated 
from the plastic by a band of flint pebbles. At Whitecliff this is 
succeeded by a bed of sandstone full of Ditrupa plana The 
remainder of the section at Whitecliff consists of lignite em- 
bedded in dark grey clay and sand, and sandy lamine contain- 
ing large Septaria often including organic remains. 

Besides the clay and sand of which the main body of this 
stratum consists several other substances are found: of these the 
chief is sulphuret of iron, which is the principal mineralizing 
matter of the vegetable and animal remains embedded in the blue 
clay. The London clay also abounds in sulphate of magnesia, 
otherwise known as Epsom Salts; and it is said that an efflores- 


_ eence of this salt may be frequently seen on old bricks in London 


during fine weather. 
Next come the Lower Bagshot beds, consisting of variously 
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tinted sands wn/fossiliferous. But amongst them occurs a bed of 
pipe-clay full of vegetable remains belonging to subtropical genera. 
They are distinguished by a predominance of leguminose, but 
gigantic Euphorbias (Claytia Aglaicfilia), fig trees of enormous 
size, mingled with the palm-like Aralia, and great quantities of 
laurels, besides oaks and conifers seem to have been the forest 
trees of the period. [Laurel exhibited]. 

Next above these come the Bracklesham beds consisting of 
sands, yellow, white, and crimson, wholly unfossiliferous in 
Alum Bay. But the same strata at Whitecliff, though of a 
green colour and mixed with clays, contain Cardita, Turritella, 
and Venus. 

It is to these beds too that the lignite formations so conspi- 
cuous on the shore belong. These alternate pretty regularly with 
beds of clay and marl, corresponding in this respect to the regular 
coal measures which always rest on a clay bed. 

Over these lie the Barton clays, by far the richest in 
fossil remains. They are wholly of marine origin. The lowest 
beds are full of crushed shells of the Turritella, Fusus, Conus, 
and others. Above these is another bed of perfect shells with 
Nummulites, Rostellaria, Typhis pungens, Voluta luctatrix. 
Instead of enumerating these, I will beg you to examine the 
specimens laid before you. I may add that the vertebrates are 
here represented by a shark called the Lamna, of which however 
I have no specimen to exhibit. 

The Upper Bagshot sands which succeed the Barton clays are 
destitute of fossils, but at Whitecliff, ferruginous casts of certain 
bivalves are found, though in a very friable state. These sands 
are extensively used for the manufacture of glass, and are 
shipped from Yarmouth to London and Bristol at the rate of 
3,000 or 4,000 tons per annum. 

Ii. We now come to the Lower Freshwater Formation, other- 
wise called The Lower Headon Beds. At Headon these are 67 
feet thick and appear in a series of sandy calcareous and argilla- 
ceous marls, sometimes with more or less of a brownish coaly 
matter. Some of them seem to consist almost entirely of frag- 
ments of freshwater shells of the genera Lymneus Planorbis, © 
and Helix, with a bivalve resembling the Mytilus. They may 
be seen best at Warden Ledge. Here, when the clay underneath 
gives way owing to rain or frost, large masses fall down and are 
used for building purposes. Following this stratum up into 
Colwell Bay, we find that it dips to the north, after which it is — 
soon lost. But it appears again at Weston Chine and also at 
Whitecliff, where however the limestones are replaced by clays 
and mars, 
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At the bottom of these beds, and between them and the thick 
black clay immediately over the glass sands, there is found a layer 
two inches or more in thickness, of a dark brown coaly matter, 
resembling that found in the bottom of peat bogs, and it seems to 
be a similar substance which tinges these beds. 

At Headon, as far as | can discover, no marine fossils are 
found in these beds, though in the memoirs of the Geological 
Survey, fish-bones and other marine remains are mentioned as 
being found in the same beds at Kast Cowes. But the whole of 
the Northern coast of the Isle of Wight has been for ages in a 
state of constant ruin owing to the action of the sea and to 
landslips, so that fresh water and marine shells are found together 
in confusion on the shore as at Cowes. Occasional alternations 
between marine and freshwater shells might be expected, on the 
supposition that they denoted a gradual change taking place in an 
arm of the sea before it became a freshwater lake, or else they 
might be attributed to the occasional irruptions of the ocean ata 
subsequent period. 

It is in this formation in the Paris basin that the beds of 
gypsum are found. These are sometimes deposited on the marine 
shelly calcareous sand, in which case they contain marine shells. 
In these also are beds of white marl, containing Lymneus Planorbis 
and other freshwater shells, constituting the lowest freshwater for- 
mations, which according to Cuvier and Brogniart, appear to have 
been formed during the change of the Paris basin from the state 
of a marine bay to that of a freshwater lake. Two more beds of 
gypsum are found in this formation, in the upper of which the 
bones of unknown quadrupeds and birds are found: over this 
again are thick beds of argillaceous and calcareous marls contain- 
ing silicated palm trunks. 

The total absence of gypsum and quadruped remains in the 
Isle of Wight beds, points to the fact that though probably of 
contemporaneous origin, these beds must have been formed under 
very different circumstances. 

III. Over the lower freshwater formation in the Isle of Wight is 
found a stratum of clay and marl containing vast numbers of shells, 
wholly marine and in very good preservation; they differ 
remarkably from those of the lower marine, and some of them 
bear a remarkable resemblance to recent shells. 

The substance of the bed is chiefly of a light green marl, and 
separated from the freshwater formation by a bed of sand only a 
few inches in thickness. 

About the centre of this formation occurs a vast seam of 
Cytherea incrassata, commonly known as the Venus Bed; and at 
Colwell Bay, at a fissure called Brambles Chine, there is a large 
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bank of fossil oyster shells; the greater part of them are locked 
into each other in the way they usually live, and many of them 
have their valves united, clearly showing that they are in the 
position in which they originally lived and have not suffered 
removal. A corresponding marine series is also found over the 
gypsum clays in the Paris basin ; and a bed of bivalves in parti-~ 
cular is mentioned as existing, in which the shells are all locked 
together as in that at Colwell. 

1V. Ihave yet to speak of the upper freshwater, or upper 
Headon beds. A thin bed of sand of about six inches in thickness 
covers the upper marine formation, upon which rests a calcareous 
stratum 55 feet in thickness, every part of which contains fresh- 
water shells in great abundance. Some of it is composed of a 
yellowish-white marl. In this, and disposed without any regularity, 
are hard masses of rock, extremely durable and used for building 
purposes. Many of the shells embedded in this formation are 
quite entire; others again are mere fragments. They consist, 
like the lower Freshwater, in several kinds of lymnei, helices, and 
planorbes, and from their perfect state of preservation seem to 
have lived where they now are. 

In fact there must have once been a vast freshwater lake here. 
Nor can we refrain from astonishment when we consider how 
vastly the surface of the earth must have changed since this epoch. 
What was then the bosom of an extensive lake is now the summit 
of a hill, while the deep channel of the Solent occupies the 
position where once must have been the elevations essential to the 
confinement of a vast body of freshwater. 

Over this is a stratum of clay, 11 feet in thickness, full of 
fragments of bivalves. This is succeeded again by a bed of yellow 
clay, upon which lies a bed of friable calcareous sandstone, both 
without shells. To this succeeds another calcareous stratum con- 
taining a few shells. In all these last strata are found veins of 
crystalized carbonate of lime. 

In this formation too, there is found a small globular canellated 
body, about the size of a mustard seed. It seems to have been 
rather a poser to the early geologists, so they called it Lymneus 
fabulus; Lamarck afterwards gave it the name of Gyrogonites 
when it was found in the French strata; eventually however it 
was decided to be the seed of a chara. It abounds, I am told, in 
the freshwater stone at Gurnet Point a few miles West of Cowes, 
but 1 was unable to find one in Alum Bay. 

One of the most interesting results of an examination of these 
strata is the glimpse it affords us of a series of epochs between 
the deposition of the chalk strata and the formation of the present 
surface of the land. The origin of the chalk itself still remains an 
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unsolved problem. Calcareous, argillaceous, and siliceous matter, 
the whole or part of which was in a state of solution, seem origi- 
nally to have formed the mass of this formation. The tranquil state 
of the ocean at this period may be inferred from the perfect preser- 
vation of numerous minute and delicate fossils. This was suc- 
ceeded by an era of turbulence, during which, however, the depo- 
sition of the Plastic sands and clays mark periods of repose. When 
all seems to have become calm, the London clay was deposited. 

And here we are struck with the analogy which exists between 
the vegetable and animal remains of this stratum with those of 
the tropics at the present day. 

The extraordinary event of the elevation and subsidence of 
the chalk in the Isle of Wight and Dorset must have taken place, 
as we have seen, after the deposition of the London clay. A 
change like this, unexampled in historic times, it would of course 
be impossible to account for. All we can do is to point out some 
of the characteristics which are still traceable. As was pointed 
out above, the Dorset and Isle of Wight chalk formations seem to 
have been originally united so that at the period when the depo- 
sitions were formed, there was one vast bay open towards 
the east, extending from Beachy Head north westward to Ports- 
mouth and Southampton, thence, including the New Forest, south 
westerly to Dorchester, where it curved shortly round past 
Lulworth and Studland to the Needles. 

This vast bay of the sea seems to have been the estuary of 
some mighty river, which washed down in its course forests of 
lofty fig-trees, palms, and oaks, besides vast quantities of alluvial 
matter. The result was that a bar was formed across the 
mouth of the river. What had formerly been an arm of the sea 
became a fresh-water lagoon teeming with the animal life of the 
period ; and the vast river must have emptied itself by some fresh 
outlet into the sea. 

Some time after this some mighty commotion seems to have 
arisen in the ocean, and either the sand-bar across the estuary 
to the eastward gave way before it, or perhaps the mass of waters 


from the Atlantic pouring on broke down the western limit of the 


chalk, and once more covered the river’s estuary with its waters. 
And such a catastrophe has not been unparalleled in historic 
times. As late as the year 1272, the waters of the Atlantic, which 
had been, as it were, pent up northward by an unceasing succes- 
sion of south-westerly gales, were by a sudden change of the 
wind, hurled full force on the coast of Holland. The dyke at the 
_Hondsbosche gave way, and in one night smiling villages and 
plains were buried beneath the ocean, and 64,000 men swept from 
off the face of the land. 
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Whether the existence of the second freshwater formation 
may be traced to the same cause as the first, must be left like it 
undecided. However it was it must have been formed anterior to 
the present state of the earth’s surface, and in a lake. 

Subsequent to this some still more powerful commotion seems 
to have taken place, in which the tertiary formations of the Hamp- 
shire basin were lifted up; and what was once part of the bottom 
of a lake became the summit of Headon Hill. 

Of the Alluvium at Headon Hill I have nothing to say. It 
contains, as far as I can gather, no organic remains of any kind 
whatever, consisting mainly of various flints. Some seemingly 
have been brought from the chalk, others of a jasper-like lustre 
take a polish. Along with these are found some few shells, 
apparently the detritus of some of the more ancient strata. 


Friday, June 30th, 1866. 


A Special Meeting was held at the Rev. B. F. Westcott’s House. 

The Hon. W. T. Kenyon was elected a member: and the Rev. 
E. H. Bradby, and M. Masson, honorary members. 

Mr. Westcott gave an account of the development of Gothic 
Architecture in England, pointing ont the broad distinctive fea- 
tures of the architecture of the various periods, from the Saxon to 
the late Perpendicular Period. 

On the following day a number of Members of the Society 
made an excursion to St. Alban’s, where, under the guidance of 
Mr. Westcott, they visited the venerable Abbey and the Church 
of St. Michael. 


Wednesday, July 13th, 1866. 


A Conversazione was held in the Vaughan Library. 
The Society was honoured by the presence of a large party of 
friends, chiefly inhabitants of Harrow. 
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The Society was indebted to the kindness of W. H. Perkins, 
Esq., F.R.S., for the exhibition of some striking electrical experi- 
ments, and to E. Welch, Esq., who illuminated the room with the 
lime-light, and explained and practically illustrated the Electric 
Telegraph. 


Thursday, July 27th, 1866. 


TuE Fifteenth Ordinary Meeting of the Society was held at the 
Rey. F. W. Farrar’s House. 

C. B. Heberden was elected Secretary in place of T. G. 
Rooper, leaving. 

G. T. Pilcher was elected Treasurer. 

The following members were elected :— 

J. H. Ayre; F. R. Armytage; E. R. O. Bridgeman; Mr. 
Vereker; and J. H. Ward. 

The President congratulated the Society on the publication of 
their first report. 

It was announced that a prize, which had been offered by the 
Society for the best collection of butterflies by any member of the 
School, was awarded to A. J. Latham. 

; _ Latham’s collection was then exhibited. 


a 


There was also exhibited— 


Dobereiner’s instantaneous lighting apparatus (lent by Mr. Hyiron 
JOLLIFFE). 


The President explained the action of this machine. 
W. Jekyll gave an account of the manufacture and properties 
_ of gun cotton, illustrating his remarks with specimens and experi- 
ments. 


Thursday, September 27th, 1866. 


Tue Sixteenth Meeting was held at the Rev. F. W. Farrar’s 
House. 
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The President exhibited to the Society a beautiful collection 
of British sea weeds, presented by Mrs. Gray. He also mentioned 
that Sir John Lubbock, F.R.S. had presented a copy of his 
“* Prehistoric Times” to the Society. 


The exhibitions were :— 


A collection of the chief Genera of Marine and Freshwater Shells. 
A curious Spider’s Nest 5 in by the Rev. F. W. Farrar. 


A. J. Evans then read a Paper on 


MOSSES, 


in which he pointed out the characteristics of mosses as dis- 
tinguished from other plants, especially cryptogams, and minutely 
described their structure. Some of the most noticeable mosses, 
such as Hypnum, Polytrichum, Mungo Park’s moss, &c., were 
more particularly examined. 


We extract the following on the facility of collecting mosses :— 


For several reasons it is very easy to collect mosses, for they are 
not liable to mildew or insects. They can be laid by for any 
amount of time, and be restored again by simply dipping them in 
water ; and to dry them, all you have to do is to put them between 
two sheets of blotting paper, and press them for a few days. 

With all these advantages it seems odd that they should be so 
rarely collected, and yet so itis; you see about forty collections 
of postage stamps or crests to one of mosses, although moss is 
infinitely more beautiful. 

They have, however, one seeming drawback, and that is the 
difficulty in naming them. It is useless to look out for a moss in 
a book without knowing anything about them before. You are 
quickly put out by their description ; but the best way is to collect 
a few, and to get some one who knows about mosses to name them 
for you. You then have a basis to start from, and can compare 
those named with their description in some book, and thus you 
will be in time able to find them out for yourself. 

After you have dried moss it can be stuck on to card board or 
paper with gum, using as little as possible; when once dried they 
fade very little. 

The paper was illustrated by diagrams and a collection of 
mosses from the neighbourhood of Harrow. 
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Tuesday, October 9th, 1866. 


A Special Meeting was held at Mr. Bosworth Smith’s House, to 
hear an address from John Ruskin, Esq. 


The exhibitions were :— 


A Brazilian Spider. 

A Mussel Pearl. 

A Nodule, containing phosphate of lime, commonly called a Coprolite. 
Such Nodules exist in large quantities in the Red Crag of Suffolk, 
as well as in some other formations, whence they are dug and 
converted into a valuable manure ae By THE PRESIDENT. 

A Hornet’s Nest. The exterior formed of pulp of trees. 

By Mr. Boswortnu Smita. 

A Cow or Bull Fish from the Tropics. By THE Rey. E. H. Brapsy. 

A Collection of Mothsand Butterflies. .. ee ot Vn By Brier: 


Mr. Ruskin then delivered an exceedingly interesting address 
on the study of Natural Science. He concluded by pointing out 
what a multitude of problems in the world of nature still remain 
unsolved, illustrating his remarks by indicating the questions 
which might be asked with respect to some beautiful geological 
specimens, which he kindly presented to the Society. 

The Rev. Dr. Butler proposed a vote of thanks to Mr. Ruskin, 
on behalf of the school, for his eloquent and instructive address ; 
and the Rev. F. W. Farrar added a few words on the part of the 
Society. 

The President called the attention of the Society to the beau- 
tiful work “ Ze Monde de la Mer,” which M. Masson had 


_ presented. 


Tuesday, October 23rd, 1866. 
Tue Seventeenth Meeting was held at the President’s House. 


The exhibitions were :— 


_ Acme fusca. 


Pheenopteris affinis of the Carboniferous Measures. 


12 Frogs. 


Pudding Stone. 

Mantis Religiosa, or Praying Locust (Africa). 

Garnet and Green Garnet ic vib By THE PRESIDENT. 
Mergus Castor, the Oyster Catcher, or Sea Magpie. By J. H. Warp. 


Mr. Vereker mentioned that the natives considered the “ Mantis 
Religiosa” sacred, and held it a sin to kill it. 


Afterwards Meek read a paper on 


FROGS. 
We extract the following :— 


Tue food of the Tadpole consists solely of vegetables. <A 
beautiful provision of nature is shewn in the formation of the 
mouth. At first it is furnished with lips and a sort of borny 
excrescence which acts as jaws in dividing the food. Finally, 
however, when the diet of the animal is quite changed, and con- 
sists of slugs, worms, and insects (for on these frogs feed) instead 
of vegetables alone, the small armed mouth is transformed into 
the yawning gape which reaches beyond the eyes, as in this case 
the food is swallowed entire. It is one of the most wonderful 
things in natural history to see how the fish-like bones and fish- 
like gills are changed into the corresponding animal organs. 

It would seem probable that if frogs breed as numerously, as 
we know they do, that we should frequently be afflicted with 
plagues of them. And in spite of their many relentless enemies, 
such as pike, &c., this might happen if it were not for a natural 
instinct which causes a regular annual clearance of them. The 
two year old frogs, I have been assured, kill the three year olds. 
This is effected by a deadly grapple with which they welcome one 
another on meeting. They remain locked together till one or the 
other is choked, and the vanquished individual is in all cases the 
elder frog. Our unfortunate frog finds the murder perpetrated in 
his youth retaliated upon him in his old age. As regards the 
truth of the theory, many pairs of frogs have been observed lying 
at the bottom of ponds in a sort of torpor, certainly appearing to be 
trying to squeeze the breath out of one another's bodies. The 
victorious frog leaves the corpse of his enemy at the bottom, and 
swims off to resume his ordinary occupations. As a peculiar illus- 
tration of this instinct in nature, it is nearly certain that two year 
old robins kill the three year olds, for two robins never meet 
peacefully, and it is always the elder one that succumbs. 

It may appear curious to many how the frog can remain during 
the late autumn, winter, and early spring at the bottom of ponds 
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without once rising to the top. On the other hand if you keep the 
frog under water for a long time in the summer, you will kill it. 
It is explained thus. As long as the temperature of the water 
is no more than about 47° or 48° frogs will live any length 
of time under the water. In this state, being in a sort of torpor, 
they breathe by the skin alone, which absorbs sufficient oxygen to 
support their languid life. Raise the temperature of the water 
and the activity of the frog increases, and he therefore needs more 
oxygen than his skin can supply. He therefore begins to use his 
lungs; but they cannot do their work in water, therefore the frog 
rises to the top, for if kept under water he will perish. As the 
spring advances he rises occasionally to the surface to expel the 
carbonic acid and absorb fresh oxygen in its lungs. As the heat 
increases the risings become more frequent, till at last in hot 
weather he lives chiefly on land. 

Frogs when acted upon by intense cold may be perfectly frozen 
inside as well as outside, and yet they are not dead. If heat be 
gradually applied, the freezing ceases, and in eight minutes 
life is once more in full activity. 


Tuesday, November 6th, 1866. 


Tue Eighteenth Meeting of the Society was held at Mr. Hayward’s 
House. 
Dale and Leaf were elected members. 


The exhibitions were :— 


Ripple-marked Slates and some Fossil Shells from the Lower Silurian. 

By R. B. Haywarp, Esa. 

Shark’s Teeth ste af a .. By A.J. Evans. 

A Collection containing nearly all the different forms of silica under the 
three divisions: 1, Vitreous; 2, Chalcedonic; 3, Jaspers. 

By THE PRESIDENT. 


Mr. Vereker then read a Paper on the method of acquiring 


languages proposed by Mr. Prendergast, a method based on 


observation of the process by which a child acquires the use of 
his mother tongue. 
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On Thursday, November 15th, Professor Tyndall, kindly com- 
plying with an invitation from the President of the Society, delivered 
a most interesting lecture to the School on some of the great laws 
of Physical Science, illustrated by brilliant experiments. 


Thursday, November 22nd, 1866. 


Tue Nineteenth Meeting of the Society was held at the Rev. G. 
H. Bradby’s House. 


The exhibitions were :— 


Several Belemnites of various sizes, and a diagram of the most perfect 
one yet found, as well as a restoration of what the creature is 
supposed to have been. 

Precious stones, viz., Sapphire, Emerald, Ruby, Turquoise. 

By THE PRESIDENT. 

A Viper, thirty-six hours old, and the head of the mother By AYRE. 


Toynbee read a paper on Snakes. 


Thursday, November 29th, 1866. 


Tue Twentieth Meeting of the Society was held at Mr. Bosworth 
Smith’s House. 
Holland sen. and Jackson were elected members. 


The exhibitions were :— 
An Emv’s leg. 
A Lapis-lazuli from the Cabinet Collection (the ancient Sapphire). 


Bohemian Chatterer or Wax-wing, from Norway. By THE PRESIDENT. 


Mr. Hayward shewed the Society Newton’s rings and the 
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colours of thin films as seen in bubbles, made with a composition 
which forms a more durable bubble than common soap. 
Also exhibited— 


The Spheria Robertii from New Zealand, a most curiously formed 
fungus growing from the dead body of a caterpillar. By Ayre. 


Ayre read a paper on 


FUNGI. 


In this paper notice was specially taken of edible fungi. After 
a few remarks upon the general families of fungi, with their 
characteristics, a few general directions were given as to the 
method of distinguishing good from bad species, without any 
guide. All fungi which have a peelable umbrella and also a 
stringy stalk may be eaten with impunity. Others should not be 
eaten unless the odour is very inviting, as in the case of the 
chanterelle, a bright orange funnel-shaped fungus, emitting a 
strong scent of ripe apricots. 

The writer could only recommend those which he had himself 
enjoyed. Among these were specially to be noted the chanterelle, 
the fairy-ring mushroom, and various kinds of spongiose fungi 
which come under the general term of Boletus. In gathering these 
last, care must be taken that if broken, the bruised part does not 
almost instantly change colour. Of the poisonous properties of 
this kind of Boletus, Roman history furnished an example. It 
was mentioned in the course of the paper as a curious fact that the 
worst thing an Italian can wish his enemy, is to hope he may die 
of eating mushrooms; our mushroom being there considered one 
of the most noxious of all kinds. 


Thursday, February 7th, 1867. 


Tue Twenty-first Meeting was held at Mr. Hayward’s House. 
_ Mr. Hayward, on entering upon the office of President, moved 
a vote of thanks to Mr. Farrar, his predecessor, who had founded 
the Society and conducted it with so much vigour. 
_ The Treasurer then read the Financial Statement. 

Mr. Farrar mentioned that Mrs. Gray had presented a collection 
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of Ferns to the Society, which had been placed in the Vaughan 
Library. 


The exhibitions were :— 


Pharoah’s Baker’s Bread Stamp. .. By AyRE. 
Atacamite, Bes by some to be part of a Meteorite. 
Stigmaria. By Mr. Farrar. 


Mr. Hayward then delivered some remarks on the various 
forms of Force, (or, as it is better expressed, of Energy) and 
their mutual convertibility. The great principle that matter is 
indestructible so that no change in material objects involves either 
addition to or subtraction from the store of matter previously 
existing, is the foundation of Chemistry as a science. Recently 
the corresponding principle, that Energy is indestructible, has 
become, under the name of the Principle of the Conservation or 
Persistence of Energy, a well-established axiom of Physics. 
Already it has led to many important theoretical and practical 
consequences, and a firm grasp of it is essential to the student of 
physical science in its more recent developments. Mr. Hayward 
endeavoured to explain and illustrate this principle, pointing out 
that almost every source Of terrestrial energy, on which man draws 
for the work which he wishes to effect, is ultimately traceable to 
energy, which was originally radiated from the sun in the form of 
heat. 


Thursday, February 14th, 1867. 


THE Twenty-second Meeting of the Society was held at Mr. Bull’s 
House. 
Money was elected a member of the Society. 


The objects exhibited were :— 
The Saw of the Sawfish. 
Shell of the Paper Nautilus. .. aye .. By Mr. Farrar. 


Some specimens of rare Lepidoptera. Se .. By Mr. Butt. 


A paper was then read by Ward on the Sense of Smell. 
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Thursday, March 7th, 1867. 


Tue Twenty-third Meeting of the Society was held at the Rev. F. 
W. Farrar’s House. 

Mahon and Davidson mi., were elected members of the 
Society. 


The following presents to the Society were- exhibited :-— 


} An Emuv’s Skin . .. By W. Wittris. 
Models of Indian fruits and of people of different tribes inhabiting India. 
f By R. A. W11r11s. 


The pier objects exhibited were :— 


Linnea Borealis 


— Volyox Globator as 4 or By Mr. Farrar. 
_ Crocodile Mummy 
Petrified Wood from the desert it bie By AYRE. 


Mr. Farrar then read the following paper on 


SCIENTIFIC SOCIETIES. 


Ir is daily beginning to be more and more widely recognized that 
no man who is wholly unacquainted with the history and results 
of science can any longer be regarded as a completely educated 
man. It is the first requisite of a national education, that it should 
be in harmony with the spirit of the age, and that it should repre- 
sent the existing state of knowledge ; but unquestionably literature 
_ alone is inadequate to represent that rpicvpia—nay, that fluctus 
decumanus of knowledge, which of late years has surged so 
_ Magnificently upon the shores of human life—which has left the 
mark of its spring tide so high up upon the cliff, and strewn the 
sands with the spoils of a hundred strata which hitherto had been 
concealed from human ken. The poet Sophocles sang, in his 

lovely and memorable chorus, about man, the crown and wonder 
of creation, who had tamed the steed and framed the laws of 
cities and recognized the power and mystery of his own intelligent 
existence: but it would require a poet of a range of genius beyond 
that of Sophocles himself, to frame a right pean in honour of 
‘man’s recent progress. Could he have learnt what science has 
done of late, he would have deemed himself rapt in vision into 
some island of the blest. Accustomed to these benefits from 
infancy, we are unable to estimate their blessedness and import- 
ance; but had the shade of Sophocles been present at the last 
c 
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meeting of the British Association at Nottingham, what sights 
would have greeted his eyes, what words have met his ears? 
Around him he would have seen on all sides machinery, so exqui- . 
site and wonderful, that it seemed rather to approximate to the 
delicacy of the living organism. The telescope would have opened a 
passage for his eyesight into unseen spaces sown thick as dust with 
rolling suns: the microscope would have revealed an infinity beneath 
his feet teeming with the beauty and wonder of forms more delicate 
than the sculptor could imagine, more exquisitely tinted than the 
painter’s pencil could reproduce—which yet but a few years ago 
had never even been seen by any mortal eye. And what would he 
have heard? Accurate inquiries into the minutest forms of animal 
and vegetable life, the results of an intense and loving observation 
of regions of existence which might have seemed to the eye of 
ignorance common and unclean, but which have been illuminated 
by human genius into spheres full of enchantment—into magic 
casements opening, not on the foam of perilous seas, but “on 
unimaginable realms of faerie.” And if, weary of a gaze straining 
down into the microscopic abysses of the infinity below us, 
Sophocles had left these minute philosophers to enter into the 
lecture room of some other section, he would have listened with 
ever-increasing amazement to the grave and quiet story of men 
who had numbered and weighed the stars, and from the analysis 
of their spectra had recognised their constituent materials, and 
discovered the secret why sometimes they blaze forth and fade 
away; of men who had predicted the existence of Neptune ere 
one of its faint rays had reached the human retina out of the 
dim immensity of those inconceivable spaces where it rolls upon 
its solitary round; of men who had measured the speed of 
every ray of light, and proved that it carries with it a history of 
the source whence first its tremulous vibration began to emanate; 
who had discovered that the friction of the tidal wave retards the 
motion of the world on which they live, and that such retardation 
had appreciably accelerated the motion of its attendant moon, and 
that heat, and light, and electricity are but different modifications 
of force and motion, so that, as our president explained to you 
at the first meeting of this term, the blaze of the sun himself could 
be produced by the mere rushing of meteorites, attracted by the 
laws of gravitation into contact with his mighty surface. Beyond 
that, our ancient poet would not care to go. Suddenly set face to 
face with the knowledge of an infinity above him, in which the 
worlds lay thick as the golden dust on the floors of a Roman 


emperor—of an infinity beneath him, stretching lower than could 3 


ever plummet sound, and yet taught at the same moment how 


far into that upper infinity the eagle wing of science had 
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soared, and how deep into that lower one she had waved her 
guiding torch, and victoriously sent her piercing gaze; knowing 
this, I say, he would have been too much staggered, and amazed, 
and daunted—too painfully and powerfully impressed with the 
meagre knowledge of his own epoch and the mighty advance of 
ours—to have any soul left for further inquiry. 
And then, recovering from this tumult of astonishment, our 
Greek poet may have been reminded that after his time the wisest 
_ of his own philosophers had argued contemptuously against phy- 
_ siological research, and that before his time the most splendid of 
his own bards had openly declared that such inquiries “ plucked a 
fruit of useless knowledge.” 
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_ And we should have told him, in explanation, that what among 
his own countrymen had taken centuries to emerge from a con- 
dition of vague conjectures, erroneous generalisations, and the 
wildest guesses, had now been reduced to a series of mighty and 
fruitful principles, bearing on every action and on every hour of 

life. His countrymen, Socrates and Pindar, would have been the 
first in these days to retract their censure and sing their palinodia. 
They would have found that, so far from being useless, every step 
of science had been a step of glorious utility, every discovery a 
discovery of divinely philanthropic force. They would have seen 
how with an iron rod we rendered the lightning innocuous to the 
tallest towers ; how with the vapour of boiling water we made our 

_yessels victorious over the waves and independent of the winds, 
and rushed in a single day, in ease and safety, along our iron roads 

_ over distances such as they had never traversed in the circuit of a 

life. Walking at night through streets as bright as day, they 

_ would have learnt that in a space of less than sixty years we had 

illuminated every city in the civilized world with a soft, bright, and 

subtle medium, so admirably managed as to be amenable to our 
wishes at a touch. They would have heard with silent amazement 

_of an invention whereby a mother might hold in a few moments 

affectionate intercourse with her daughter 10,000 miles away. 

They would have seen how, with endless contrivances of mechanism 

we economized the toil, and therefore directed into other channels 

the energies of millions of mankind. They would have seen 
our ladies shining in exquisite fabrics woven by machinery from 
the thin threads spun out of the entrails of a worm. They would 
have seen us enlist the sunbeams as our pencil, to preserve for us 
with indelible fidelity the faces of those we loved. They would 
have been told that with the scratch of a scalpel we rencered 
innocuous the virulence of the most pestilent disease that ever 
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ravaged the fair face of humanity, and that we have sensibly 
lengthened and materially improved the life of man; and that 
now, by the breathing of a liquid sprinkled on a handkerchief, 
the unfortunate sufferer from the diseases or the accidents of life, 
might lie happy and tranquil as an infant at the mother’s 
breast, while, in the new process of Iridectomy, the fine manipu- 
lation of some skilled operator cut away a fragment out of the 
coloured circle of his unquivering eye, or while the work of agony, 
agonizing no longer, was being wrought on his unshrinking 
limbs. Ten thousand such triumphs of majestic sorcery, ten 
thousand such achievements of innocent enchantment, would have 
shewn these ancient despisers of all physical research that it 
was on these boughs, more than all others of the tree of know- 
ledge, that man (not now tempted by the serpent, but guided 
and illuminated by the pointed finger of God himself) plucked, 
and plucked with perfect innocence, in largest and richest abund- 
ance, “fruits which were fruits of nepenthe, and flowers which 
were flowers of amaranth.” 

And how, they would reverently ask, has all this been brought 
about? Instead of giving you the answer, let me suggest it. 

The use of the chronometer for finding longitude by observa- 
tions made on the satellites of Jupiter—the accurate determination 
of the earth’s exact ellipticity—the calculation of the problem that 
“if the earth’s diurnal velocity in turning on its axis were seventeen 
times greater than it is, the centrifugal force at the equator would be 
exactly equal to the force of gravitation, so that people there 
would have just the same tendency to fall upwards as to fall 
downwards”—these may seem astonishing and important results ; 
and they are results which are daily applied in the concerns of 
life. Yet to what were they all due? Simply to the fact that an 
intelligent Italian boy of eighteen, noticed during divine service the 
swinging of the huge bronze lamp—which you may see to this day 
in the cathedral of Pisa—and seeing that common, simple, every- 
day phenomenon with open eyes, noticed that the great and the 
small vibrations of the same pendulum are performed in the same 
time, and depend solely on the length of the pendulum ;* so that 
by measuring the time of the various oscillations he could caleu- 
late from their swinging the altitude of the roof. That boy’s name 
was Galileo, and the patent fact which he noticed with an obser- — 
vant mind, led to, nay, in fact was, the most splendid discovery of | 
a very splendid life. 

Again, you know, that the very greatest and most universal of 
all the generalisations of science is the discovery of the fact that 


~ He discovered the isochronism of the pendulum by comparing the time of the 
oscillation with the beating of.his pulse. 
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the parabola of a comet and the fall of a rose leaf are both effects 
of one and the same cause, and that 


“The very law which moulds a tear 
And keeps it rolling in its source, 
The same preserves the world its sphere 
And guides the planets in their course.” 


Yet all this immense discovery lay in the significance possessed 
by the fall of an apple to a young man of twenty-four driven from 
Cambridge and from his books by the plague, and so having 
abundant leisure to sit thinking in the orchard of his house. 
Millions of people had seen apples fall, but that youth first saw 
what the falling of an apple meant. And he saw it as he sat 
apparently idle in his orchard, with no books to read—apparently 
idle, but in reality in busy thought. Let me pause here for a 
moment to say that we all think, and notice, and look too little.. 
We are for ever rushing to books and trying to learn from them, 
instead of relying sufficiently, as we ought to do, on the myriads 
of lessons which must be deduced from the action of our own 
senses, by the energising activity of our own independent minds. 
The moments when a man is apparently sitting idle and doing 
nothing may be idle moments, and they may on the other hand, 
if his mind be rightly trained, be the best, the brightest, and the 
busiest moments of his life. 

Again, how many millions had been awestruck at the lightning 
shining from the East even unto the West, without suspecting that 
it was identical with, was the very same thing as, the fluid which 
lay hid in the dewdrop, and which might be stroked out of a cat’s 
back, or brushed in abundant sparks out of one’s own hair. It 
remained for an American working man, Benjamin Franklin, to 
prove it, and to prove it with no more exalted mechanism than a 


‘boy’s kite with its hempen string, from which hung a small key, 


and to which was attached as a non-conductor a piece of silken 
cord. On June 15, 1755, during a thunderstorm, he let the kite 
soar towards the dark clouds, and just as he was beginning to 
despair of his experiment, “suddenly saw the hempen fibres 
bristling from the string, heard a crackling noise, presented his 
knuckle to the key, and received the electric spark.” Overcome 
by his feelings at the consummation of this great discovery, “I 
heaved,” he said, “a deep sigh, and conscious of an immortal 
name, felt that I could have been content had that moment been 
my last.” How easily it might have been his last is shown by the 
fact, that when Professor Richman a few mouths afterwards was 
repeating this experiment at St. Petersburg, a globe of fire flashed 
from the conducting rod to his forehead and killed him on the spot. 
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Once more: a certain Italian physician was about to have for 
dinner a soup made of what is a real delicacy, the edible frog. 
The frogs, dead and skinned, lay on a plate on the table, when a 
young student in the room touched the leg of one of them with a 
scalpel which had been in contact with an electrical machine. To 
his astonishment the leg twitched. But as the Greeks put it, Iris 
is the daughter of Thaumas; in other words, the astonishment of 
a wise ignorance is often parent to the astonishment of a living 
knowledge. The student mentioned the fact to Madame Galvani, 
and Madame Galvani to her husband. Galvani saw its importance 
and determined to interrogate nature as to its significance; he 
experimented and meditated on the fact, and became thereby, not 
in virtue of the accident, but in virtue first of the observing mind 
and then of the wise toil which he brought to bear upon it, the 
founder of that new and immensely important science to which he 
gave his name. 

I will mention but one case more. One summer evening a 
young French officer named Malus was walking home, when he 
was struck with the golden blaze caused by the sunset on a window 
of the Luxembourg. Taking out of his pocket a piece of double 
refracting spar, he observed with astonishment that in two positions 
of the crystal, one of the double images disappeared. It wasa 
curious fact; but what would have been its value in the hands of. 
any but a man of genius? In the hands of Malus, though he 
survived the discovery but four years, it led to the immediate 
development of some of the most brilliant facts of polarisation, and 
an immense increase of our knowledge respecting the nature and 
the laws of light. 

These discoveries might have been attributed in part to happy 
accidents, or fortunate combinations of circumstances, and who 
knows, in the history of the world, how many millions of such 
accidents have been infructuous, because like seeds that fall 
on the desert, or rain upon the sea, they happen to un- 
trained or sluggish minds. The shape of the earth might have 
been discovered centuries before it was discovered, if men had 
observed her shadow on the eclipsing moon; and the diving- 
bell might have saved untold wealth from the oozy bottom 
of the deep, whole ages before the sixteenth century, if any one had © 
taken the trouble to watch the water-spider, or even to observe the’ 
effects of inverting a wine-glass in a tumbler of water. But such 
accidents are really the rewards of toil and genius. It was an 
accident which made some Pheenician sailors light their fire on 
blocks of natron, which formed the cargo of their vessel, when they 
had no stones at hand on the sands of the Belus, nor did it require 
any genius on their part to notice the vitrified lumps formed by 
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heat under their caldron; but it was no accident that developed 
the art of glass-making out of this phenomenon. It may have 
been an accident that shewed to Callimachus the acanthus twining 
round a basket which had been placed on its root; but the 
Corinthian Capital was the result of artistic genius, and not of 
chance. It may have been accident which made some aqua regia 
drop from a broken vial on an extract of cochineal in Cornelius 
Drebbel’s study, but it was no accident which led to his improve- 
ment of the scarlet dye by discovering that this splendid colour 
was caused by the fact of the aqua regia having melted the tin 
round his window-frames. It was by accident that the children 
of a spectacle-maker in Middleborough, playing with lenses in the 
shop, hit on the very principle on which nature has constructed the 
human eye; but it was patience not accident which has resulted 
in the telescope and the microscope. It was by accident that the 
ancients long ago discoved that amber when rubbed would attract 
straws and chips; but the science of electricity (which derives its 
name from amber) is not due to accident but to research; without 
such intelligent research, the accidental observation, which ended 
in metallic lightning-conductors and voltaic piles, and- magnetic 
telegraphs, must have continued as useless as it was among those 
naked savage copper-coloured children on the banks of the 


Orinoco, whom Humboldt saw amusing themselves with attracting 


fibres of cotton and bamboo, by the electricity evolved in rubbing 
the shining seeds of a plant of the Nigretia. The properties of the 
magnet had been known so early, that 200 years before Christ, the 
Chinese Emperor, Tschingwang, gave “ magnetic cars” to some 
ambassadors from Cochin-China, on which were little figures of 
men whose magnetic arms always pointed southwards, and thus 
guided them safely over the boundless steppes and deserts of 
Asia. Yet now, after more than 2000 years, the loadstone re- 
mains a plaything to the Chinese, and they have to steer their 
vessels with our compasses. It was accident which first led 
Huyghens to the observation that Iceland spar divided a beam of 
light so as to cause a double refraction; but it was no accident 
which applied the discovery to ascertain “ whether the sun’s light 
proceeds from a solid nucleus or from a gaseous covering; and 
whether comets are self-luminous or reflect borrowed light.” 

But if any of these discoveries may seem to have been in any 
degree due to accidents, not so with the ones which I will now 
mention. When, in 1815, a clergyman directly appealed to Sir 
Humphrey Davy—who, from a village lad, the son of a widowed 
milliner, had raised himself to the position of the first philosopher 


of his age—to invent some contrivance which should prevent the 


constant and deplorable accidents arising from the explosion of 
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fire-damp in mines, the great philosopher had no accident to help 
him, Davy, then on a shooting tour in Scotland, at once took the 
matter up. He visited mines and coal-pits on his southward 
journey, studied the nature of the accidents, and took away with 
him specimens of the inflammable air. [He then, both by induc- 
tion and deduction, resolutely attacked the problem before him on 
all sides, exhausting all its conditions. There were two conceiv- 
able courses, the one to get rid of the fire-damp, the other to 
render it innocuous. The first plan was impossible, since a single 
blow of the pickaxe might at any time open a vent which should 
fill a whole mine with the explosive material; the only other 
plan then was to prevent the explosion when the fire-damp was 
present. To find out how this should be done, Davy analysed 
the fire-damp, and among a multitude of other discoveries respect- 
ing it found, first, that it required a very considerable degree of 
heat for its ignition, and then that it would not explode in a narrow 
tube, because the metallic sides of the tube cooled the combustible 
gases of which the fire damp is composed. Pursuing this indi- 
cation step by step, he found that wire gauze was equally effectual 
in reducing the temperature of flame below the point of ignition. 
Here then was the idea of the safety lamp, and a day or two after 
it was a fait accompli. By this simple invention it is probable 
that thousands of lives have been saved, and instead of working as 
before in deep discomfort by the dim uncertain scintillations of the 
steel mill, in which “an intermittent light was produced by the 
rotation of a steel wheel against a flint,” the miner now works in 
perfect safety by a steady glow, when he is perhaps in the midst of 
explosive gases, and a mile below the light of day in the bowels 
of the earth, protected by so delicate a medium, and so invisible 
an influence, from a power as terrific as the earthquake and the 
lightning flash. 

Once more. When the little idle boy, James Watt, was once 
trifling with his spoon, and watching how the steam from a kettle 
was condensed in drops upon its silver bowl; his aunt very 
naturally scolded him as a little dreamy trifler. Yet although for 
that little dreamy trifler it was a moment of dawning inspiration, 
how long, how elaborate, how self-denying, how intense was that 
series of labours which converted a chance observation into “ the 
masterpiece of human skill,” and by presenting man with the 
steam engine, altered the conditions of life, and perhaps the very 
destinies of nations throughout the globe. 

What do we see in all these true tales? We see, among other 
things, how many ages, He—who creates in a thousand realms, on 
Alpine crests, and in desert solitudes, millions of glories which 
gladden no human heart—how long that Almighty Father is con- 
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tent to wait, until his creatures open their eyes to the laws which 
he has written upon the material universe on which they dwell, and 
which he reveals to those who rightly seek them. We see that 
there is not one of those laws, even the most apparently simple and 
elementary, which is not pregnant with consequences for human 
happiness. We see that the discovery of those laws has been 
due in every instance to the gift of observing eyes, an enquiring 
mind, and a deep love of knowledge for its own sake. Not one of 
these great men knew whither their observations would lead them. 
They inquired because they loved to inquire with deep reverence 
into the laws of God; and had not learnt, while they were study- 
ing the works of man, to despise as beneath their notice the mighty 
works of God. They little knew how fruitful their studies would 
become, but they would not have been staggered had any one 
sneered at such studies as mechanical or useless. The geometri- 
cians of Alexandria devoted themselves for years to the study of 
the abstract properties of the lines which bound the sections of a 
cone. Few things could have appeared more gloriously useless 
than such inquiries. Doubtless the crass idlers and varicose 
centurions laughed at them long and loud; yet on these inquiries 
are founded the whole possibility of modern commerce, the whole 
science of modern navigation. The most ignorant skipper who 
sails the sea owes a debt to those quiet students; and the mere 
monetary value of their discoveries, had they but been aware of it, 
was worth unknown thousands, aye, millions of pounds. 

Such immortal achievements—who knows ?—may be lying in 
the vast regions of the unknown, to be grasped soon or hereafter 
by some of you. There is no reason why it should not be so, if 
only any one of you have open eyes, truthful hearts, fervent 
spirits, and patient souls. In science it is pre-eminently true that, 
voir cest avoir, “to see rightly is to possess.” When a boy 
knows how to read, to write, to think, and to look on the world as 
one of the books which it is for him to read, he is equipped with 
all the armour by which man has conquered the elements where- 
with he so long wrestled in vain. But,even if not—if you never 
gain a single ripe fruit of knowledge—is there no cause for you 
to fear the effects of ignorance? Ignorance, remember, is no 
mere vacuum of knowledge, but a “ plenum of positive errors,” 
and often the ignorant man, particularly if he has a very good 
opinion of himself, is as dangerous as a madman who scatters 
firebrands, arrows, and death. I once shewed to the Society a 
a nodule of phosphate of lime, the notice of which by Professor 
Henslow in the crag at Felixstow, led to its use as a manure, and 
was found invaluable in adding riches to the soil. Thousands of 
people had seen these “ coprolites,” as they are erroneously called, 
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before Professor Henslow saw them; but he, by the knowledge and 
insight which he brought to bear upon them, became an immense 
benefactor to his race. Contrast him with another who caused 
even a more ruiuous damage by ignorance than Professor Henslow 
caused benefit by his knowledge. When Frederick of Prussia 
was in want of money, a certain Herr Von Korff said that he 
could supply him with plenty if he might cut down some timber 
that was no man’s property, and was perfectly useless. The king 
was of course delighted, and Herr Von Korff immediately ordered 
the forests to be cut down which clothed the sand dunes of the 
Frische Nehrung on the coast of Prussia. Unluckily he did not 
know that the fibrous roots of the trees were the sole force that 
bound the wandering sands together, and formed of them an 
immovable barrier against the march of the sea waves. No sooner 
were the forests cut down, than inwards and inwards the sands 
drifted till whole acres were wasted, and a million pounds’ worth 
of irreparable damage had been accomplished in a few years time. 
The same thing has happened in the “ Fossil barony” of Scotland, 
and on parts of the Suffolk and Cornish coasts. Thousands of 
acres have been regained from the sea by planting the birch on the 
shores of Denmark, the Marot pine in France, and the Ailanthus 
in Russia. The fibres of the humble Ammophila or Marram grass 
(of which I here shew you a specimen) serves the same purpose 
in England, and as people were constantly pulling it up to use 
the fibres of it for cordage, the roots for fuel, and the seeds to feed 
poultry, it had actually to be protected by Act of Parliament in the 
reign of William III., from the ignorant depredations of those 
who little knew the mischief they were doing, in extirpating what © 
seemed to them no better than a coarse and useless weed. 

But you must not suppose for a moment that any man of science 
awoke some fine morning and suddenly found himself made famous 
by the flash of intuitive genius. Far from it. Infinitely more 
true is the wise and noble aphorism of Buffon. “ Le Génie cest 
la Patience,” and the remark of Newton that all his discoveries 
were due to the single faculty of prolonged and concentrated 
thought. We hear much of the brilliant discoveries of science ; 
we hear little of the long years spent in no less brilliant 
failures. We know of the experiments which were magnificently 
successful; we forget the thousands, no less patiently attempted, 
which came to nought. No man ever yet became famous, no man 
ever yet became useful, by playing at science. Men may be 
delighted by her marvels, as the Emperor Maximilian was when 
Albertus Magnus made the automaton eagle which bent its neck 
and flapped its wings to greet him; but it is to the heroic, devoted 
workers that she reveals the secrets clenched up in her granite 
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hand. Botany, for instance, may seem a delightful science, a 
science which even ladies may pursue; yet by what method have 
its laws been discovered? Take a matter, now so simple and so 
thoroughly understood, as the fructification of plants. We know 
now that every flowering plant produces inside its petals a whorl 
of modified leaves called stamens, which bear at their summit little 
receptacles full of dust named pollen; and also that each plant 
produces, either on the same or on another individual of the 
species, another set of modified leaves called the pistil, of which 
the interior contains seeds, and which bear at its summit a viscid 
aperture called the stigma. We know further, that unless the 
pollen out of the anthers of the stamen in some way or other finds 
its access to the seeds of the pistil, the plant cannot be fertilized 
or bear fruit; yet consider by what laborious methods this result 
has been obtained. In the Jardin des Plantes, at Paris, was a 
pistachio which bore only flowers with pistils, and which therefore 
never produced fruit. One year, Bernard de Jussieu, in going his 
rounds, observed suddenly to his amazement that the tree was 
forming nuts. Where in the world could the pollen have come 
from to fertilize the pistils of its flowers? There was no pistachio 
with pollen-producing flowers either in that or any neighbouring 
garden. Was then the whole theory of the fertilization of plants to 
be upset? Might a flower, with pistils only, untouched by pollen, 
produce fruit? De Jussieu still maintained that it could not, but 
he was no longer able to prove it; and vexed at his inability to 
account for the fact, he appealed to authority for assistance. The 
police were set on the scent of the stamen-bearing pistachio. 
Constantly enlarging their circle, and examining the neighbour- 
hood with infinite care, garden by garden, and yard by yard, they 
at last discovered, near the Luxembourg, in an obscure corner of 
a distant nursery-garden a little pistachio with male or stamen- 
bearing flowers, which, being but a small and young tree, had 
blossomed that year for the very first time since it had been 
planted. 

So far so good; but next how had the minute and almost 
invisible pollen-dust traversed, in the smoky air of Paris, the 
Faubourg Saint Germain, the Faubourg Saint Jacques, and the 
Faubourg Saint Marceau to light by accident on the tiny spot of 
the pistils of the flowers of that single tree in the Jardin des 
Plantes? Who could believe that the wild winds performed their 
work with such accurate discrimination, as to dispose, with such 
infinite nicety, a few out of the myriad motes they bore with them 
in their course? It was, indeed, all very well to say that 
insects-had carried the pollen; but who was to know that this 
view was correct, or was anything more than an idle guess? 
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Were there not a million chances to one against the same insect 
visiting these two allied trees at such a distance? It remained 
for another, a German botanist, Conrad Sprengel (author of a 
famous book, “The Discovered Secret of Nature”) to prove the 
part which insects take in the fecundation of flowers, and so to 
discover another link in the great chain which, with a myriad 
invisible but indissoluble links, connects the animal with the 
vegetable creation. With a patience entirely German, he spent 
whole days in the country, lying beside a flower with his eye fixed 
upon it. Silent and immovable in a scrutiny which often extended 
till evening, he would wait till the airy messenger arrived whose 
movements he meant to watch. After a little preliminary circling 
and buzzing the insect penetrated the flower, sucked its honey, and 
flew away. Then Sprengel would look, and see the grains of 
pollen resting securely on the viscid humour of the stigma, and 
would go home perfectly contented with his day—one of those 
“ divine souls” not unfrequent among the servants of science, to 
whom sixteen hours spent silent in the sunlight passed but as a 
moment when it was a question of observing the marvels of 
creation, and revealing the laws in accordance with which God | 
has formed its marvellous plan.* It is not often that nature is thus 
caught at work; but she was so caught also by Cavanilles, the 
Spanish botanist, when he “saw grass grow” by applying the 
micrometic wire of a telescope with a high magnifying power at 
one time to the swiftly multiplying cells at the point of a bamboo 
shoot, and at another to the rapidly-unfolding flowering stem of an 
American aloe. That such noble spirits are not yet extinct may 
be seen in the charming book on the Fertilization of Orchids by 
our own great Darwin. I will mention but one of his astonishing 
discoveries. You are aware that orchids are almost invariably 
fertilized by insects, which visit them for the sake of their honey, 
and also that particular insects are often attached to the service of 
particular plants. There is, however, one species with a very 
grand looking nectary which was believed to produce no honey, 
but merely to deceive the bees and moths into visiting it. Mr. 
Darwin’s innate love of truth, and hatred of shams, made him 
disbelieve this. Man, intelligent, immortal man—man the guiltiest 
as well as the foremost work of his creator—might wear the mask 
of the hypocrite, and deceive his neighbour into service which he 
never intended to requite ; but Darwin would not think so humbly 
of the fair flowers of the field, nor would he believe that these 
‘orchids attracted under false appearances a ministry which they 
had no intention to requite. And he was soon able to vindicate 


* See Le Maout Lecons de Botanique. 
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his clients from the accusation of hopocrisy. By dint of observa- 
tion he discovered that these orchids do produce honey, not 
indeed outside, but underneath the outer skin of the nectary, which 
was so thin as to be easily pierced by the proboscis of the moth. 
Was this then a mere superfluous trouble which the flower caused 
to the insect? Not so. The gum on the viscid disc of these 
plants requires a trifle longer to get dry than that of other species, 
and the time consumed by the moth in penetrating to the nectary 
was quite sufficient to allow the guni to dry properly on its pro- 
boscis. Well, perhaps you ask, what then? what was the use of 
this discovery ? Now I despise a mind that can only estimate the 
value of a discovery, not by its wonder and beauty, but by the 
possibility of its being turned into bread. But such discoveries 
have their use. I will give you an instance. When the common 
white or Dutch clover was imported into New Zealand, the 
colonists found with amazement that it produced no seed. Why 
was this? Simply because they had no hive-bees in New Zealand, 
and the white clover is fertilized exclusively by the hive-bee. Red 
clover grew there because that is fertilized by the humble-bee, and 
never touched by the hive-bee, which indeed has too short a pro- 
boscis to reach its nectary. By a peculiar mechanism of the flower 
of the red clover, the pollen reaches the stigma hy the push given 
to the stamen by the weight of the humble-bee resting on the keel 
of the flower. Agriculturists had noticed what men of science 
had not, and when the hive-bee was introduced into New Zealand, 
the white clover produced seed and grew. 

Well now, gentlemen, however much I may have seemed to 
wander, I hope that you will, every one of you, have seen the point 
at which | have been distinctly and steadily aiming—I mean the 
intention I have had of proving to you the utility of science, its 
splendid progress, the fact that its secrets have been open secrets 
to the observant eye, and the fact that yet the discovery of no one 
of them has been due to mere accident, but to patient and con- 
tinuous labour—to labour so simply and entirely directed by the 
_ pure love of truth, that it has been often devoted to inquiries 
apparently futile and uninteresting. The inferences from these 
facts are obvious, viz., that science requires admiration, hope, and 
love ;—strength, faith, and patience. Clearly therefore there is no 
such thing as successful playing with science. Science, indeed, 
may stoop to be gay and playful; as the trunk of the elephant can 
either pick up a needle or crash down the bole of a forest tree, so 
science can either make a child’s plaything like “ the little marvel,” 
or the magic plane, or put a girdle in a few seconds round the 
globe But though she may delight one and all with her innocent 
enchantments, she opens her rich unknown treasures only to the 
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followers of Hercules—the strong, earnest, and laborious inquirers 
after truth; and when she does reveal them to any man, that man 
becomes the benefactor and enlightener of the world. Some such 
men I saw last August at Nottingham, and looking round it was 
with regret and sorrow that I found myself unable to discover 
among these wise, practical philanthropists even a dozen men who 
had ever been at public schools. Surely this is a source of sorrow, 
_ even if it be not a source of reproach to us. Need it continue to 
be so any longer? I am sure it need not; I trust it wéll not. 
And I say unhesitatingly that I look to this Scientific Society as 
one of the means which may tend to hasten a better state of things. 
I only wish from the bottom of my heart that there had been such 
a society when I was a boy at school. The accidental awakening 
of a tendency, the chance development of an aptitude, might have 
made all the difference in my own life, as it may make all the 
difference in many lives. For, remember, in dwelling on the 
gigantic practical utility of science, I have been dwelling on that 
which all truly scientific men regard least in its history. What they 
regard is the discovery of truth, for the sake of truth, and for the 
love of truth alone; the deciphering of God’s inscriptions, because 
they are His, and independently of what they may reveal. I 
might have dwelt equally on the value of scientific inquiry to the 
mind in elevating and strengthening its powers; or on the deep 
true happiness it involves; or on its genuinely spiritaal and reli- 
gious aspect—“ when we can look forth into that ample world of 
daylight which we can never hope to overrun, and into that over- 
arching heaven, where, amid clouds, lightning, and sudden tempest, 
there are revealed, to those who look for them, lucid openings into 
the pure, deep empyrean, as it were the very body of the heaven 
in its clearness; and when, best of all, we may remember who it 
is who stretched out the heavens as a tent to dwell in, and on 
whose footstool we may kneel, and out of the depths of our heart 
cry aloud Te Deum veneramur, te sancte Pater.” 

If then any ask what we, the Harrow Scientific Society, have 
done, I answer thus:—we have enjoyed friendly, and I trust 
happy, interesting, and stimulating opportunities for meeting 
each other on a common intellectual ground as fellow students 
in the wonderful works of God; we have seen, and constantly 
see, many objects of extreme beauty, and scientific interest; we 
have listened to some very admirable papers; we have discussed 
some very curious problems; we have been honoured by the visit 
of some very eminent representatives of English literature and 


English science ; we have received, and are constantly continuing. 


to receive for the use of the School some valuable presents from 
donors known and unknown who felt a desire to see among us a 
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future museum ; lastly we have published a y 
interesting report, which has been read with 

of the most eminent men of science of the day. 
_ of these results? Do you not think that they redeem the pledge 
of our foundation, and give us a promise of future permanence ? 
_ Let us continue simply, quietly, unostentatiously on our way, 

doing our beneficial work to the best of our power, and as in- 
different to our external reputation as the signs of the Zodiac 
themselves. 

Mr. Farrar concluded his paper with a few words of practical 
advice, urging the members of the Society to increased efforts in 
promoting its objects. 


ery creditable and 
approval by some 
Are you ashamed 


Tuesday, March 12th, 1867. 


A Special Meeting was held at Mr. Bosworth Smith’ 


s House, to 
‘receive an address from the Rey. W. Greenwell, of Du 


rham. 
The objects exhibited were :— 
Various Flint Instruments. . 


Wing and crest of a Heron. 
Wing of a Kittiwake Gull 


By Mr. Farrar. 
R. B. Surrn, Esa. 


Mr. Greenwell then read a paper, giving an account of his 
exploration of numerous tumuli and barrows on the Yorkshire 
VWV 


Volds, and in other districts of the North of England, and the 


conclusions which he deduces therefrom as to the primitive races 
that inhabited our island. 


Thursday, March 28th, 1867. 


Tue Twenty-fourth Meeting of the Society was held at Mr. 
dayward’s House. 
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The exhibitions were :— 


A Hammer Oyster sit ee .. By Mr. Farrar. 


Pelham was elected a member, and Mr. Holmes and Mr. 
Griffith honorary members of the Society. 


Holland then read a paper on 


PIKE. 
We extract the following. 


THE pike belongs to the genus Esox, which was established by 
Linneus for the reception of the pike and some allied forms. 
The subject of our present paper is the Lucius vulgaris, or com- 
mon pike. It is also called the Luce, Pickerell, Gedd, and Jack: 
though properly speaking a Jack is only a small pike, and becomes 
a pike after it attains more than three pounds weight or twenty- 
four inches in length. 

Pike have a flattish head; the under jaw is rather longer than 
the upper one, and turns up a little. The body is long and cased 
with very small hard scales, and when the fish is in season, covered 
with a slimy substance. The back is dark and almost black, the 
upper part of the sides are of a greenish golden hue, covered with 
beautiful spots of a bright white and yellowish colour, while the 
fins and tail are beautifully variegated with vivid colours and spots 
of blackish purple: and the belly is white. The dorsal fin is 
placed far back just over the anal fin. The eyes are of a bright 
yellow, and sunk low in the sockets, so as to enable the fish to 
look upwards. The mouth is extremely wide, the tongue very 
large, and studded with teeth. Without including those nearest 
the throat, the teeth are no fewer than five hundred: and those 
which are placed in the jaws are alternately moveable and fixed. 
Pike seize their prey across the body, and usually retire with it to 
their haunts, where they swallow it at their leisure, head foremost: 
sometimes they will pouch their prey immediately they seize it. 

For the first four or five years of their life pike increase in 
weight at the rate of rather more than a pound a year, and during 
that time continue to grow in length; but after that period they 
grow more in breadth and thickness. Pike are partial to quiet 
retired places, where the water is rather shallow than deep. In 
rivers and large pieces of water they frequent the bends and bays 
which are removed from strong currents, especially where the 


pickerell grows which is their favourite weed, and on which they 
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are said to feed; or where there are water-lilies, and the shore 
side is shaded with tall sedgy sags. During floods, or when the 
water is thick, pike lie among these sedges a foot or two below 
the surface of the water, with their noses just projecting from the 
weeds looking up the stream for whatever may come within their 
reach in the shape of food. When the weather is fine and the 
water clear, pike go several yards from their haunts in search of 
food, particularly to the shallows, and parts of waters where the 
bottom is clean and sandy or gravelly; because to such places 
gudgeon, dace, and other small fish delight to resort. The natural 
food of pike is small fish, of which they eat all kinds except perch 
and tench. The perch are free from the attacks of pike on 
account of their prickly dorsal-fin, which they elevate when 
alarmed. The tench is the physician of fishes and is spared 
even by-the pike. When distressed for food pike will devour the 
smaller of their own species, ducks, water-rats, mice, frogs, or any 
other small animal they can meet with. They have been known 
to swallow the leaden plummet that an angler is taking the depth 
with. Being as bold as they are voracious, they will, when driven 
by hunger, dispute with the otter for his prey; and they have 
even been known to attack bathers. 

In February, if mild for the season, pike begin to move from 
their retired situations, and congregate in those parts of pools or 
tivers where small streams empty themselves or run into larger 
waters. In March or April they spawn, retiring in pairs to the 
stillest part of the waters, and deposit their spawn among weeds 
which have thick stems, such as the candock and water-lily, and 
in default of these about the roots of any bull-rushes. From 
March till September pike are not in a vigorous state, seeming 
more inclined to doze and bask in the sun than to feed; and at 
those times it is not unusual to see numerous small fish swimming 
round their dreaded enemy for hours without his disturbing them, 
though, usually, when in good condition, they dart away with the 
greatest velocity from him, while eels bury themselves in the mud 
on his approach. 

It was at one time believed that pike were produced from the 
pickerell weed, because it was found in ponds where it had not 
been before, in which the pickerell grew. The usual explanation 
given now, | believe, is that herons or other birds feed on the 
spawn after it has been fertilized, and let some of it fall from their 
mouths in their flight. 
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Saturday, May 11th, 1867. 


THE Twenty-fifth Meeting of the Society was held at Mr. Hayward’s 
House. 

Mr. Farrar took the chair, owing to the unavoidable absence of 
the President. 

Mitchell was elected a member of the Society. 

Davidson, Ayre, and Pelham were elected to vacant places in 
the Committee. 

A. Drummond, Esq., was elected an honorary member of the 
Society. 

Several alterations in the Rules of the Society were discussed 
and adopted. 


Saturday, May 18th, 1867. 


Tue Twenty-sixth Meeting of the Society was held at Mr. Farrar’s 
House. 

Everard, Mills, and Tetley were elected members of the 
Society. 


The exhibitions were :— 


A nest found in the inside of a tree .. By Cusros. 

A case of shells, amongst others the Chinese window-shell (Placuna 
Placenta) = .. By Mr. Farrar. 

Professor Wheatstone’s Pseudoscope. 

A Polariscope and Crystals ote +. By G. GrirFitH, Esq. 


The President made some remarks, criticising the theory that 
the remarkably low temperature of the beginning of the week was 
due to the stream of meteors, which formed the magnificent star 
shower of November, 1866, being at that time directly between 
the earth and the sun. He gave the reasons which led him to 
doubt the adequacy of the cause assigned by this theory, and con- 
cluded by remarking that, whatever the value of his criticism, the 
meteoric theory was disposed of by the announcement only a few 
days before by Professor Adams, of the result of his calculations, 
that the orbit of the meteors is not nearly circular, but a very 
elongated orbit, like that of a comet, which the meteoric cloud 
describes in the long period of thirty-three years, and that con- 
sequently the meteors were not at the time supposed between us 
and the sun. 

A short discussion on several points in Meteorology arose out 
of the President’s remarks. 


———————— 
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Thursday, May 30th, 1867. 


Tue Twenty-seventh Meeting of the Society was held at Mr. 
Hayward’s House. 


The objects exhibited were :— 


A Crossbill : .. By Mr. Farrar. 
Attention was especially ‘directed to the peculiar adaptation of the 

beak of this bird to the extraction of the seed of pine cones, its usual 

food. 

Fossil Fruits and Plants from the Stonesfield Slate, Oxfordshire. 

A fine specimen of a Crustacean, from the same. 

Tooth of a Megalosaurus, from the same. 

A Proportion-table, on the ices ad of the Sliding Rule, invented by 

Dr. Everett of .. By Mr. Grirriru. 


Davidson then read the following Paper on 


INSTINCT AND REASON. 


On few points has there been greater or more irreconcilable dif- 
ference of opinion, than on the subject of Instinct and Reason 
in man and in the lower animals. One author believes that the 
two are so widely distinct from one another, that both cannot 
exist in the same organization; a second holds a directly opposite 
opinion, and considers them to be identically the same in kind, 
though different in degree ; while a third modifies the opinion of 
both, and believes the two powers, though distinct from one 
another, to be combined in almost every member of the animal 
kingdom. This last is the theory which seems to be supported 
by the greatest number of those most competent to decide, if 
indeed a decision be possible. 
If, then, we adopt this third view of the question, the distinction 
between instinct and reason would be somewhat as follows. 
An Instinct, or more properly an instinctive action, “is de- 
_ pendent on the sensations received by the animal, and is there- 
fore never performed without its consciousness; nevertheless the 
animal in executing them is not guided by any perception of the 
object to be attained, but acts blindly and involuntarily in accord- 
ance with an irresistible impulse, implanted in it by its Creator.” * 
In reason, on the other hand, the animal makes use both of 


> 


* Carpenter, Animal Physiology, p. 514. 
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intelligence and will; “it receives sensations forms a notion of 
their cause, reasons upon the ideas thus excited, perceives the end 
to be attained, chooses the means of accomplishing it, and volun- 
tarily puts these means into execution.” * 

Such actions as these last are seen in their highest form in 
man; but they are not confined to him, for true reasoning pro- 
cesses are also performed by many of the lower animals. There 
is little doubt that this process is carried on by the brain, since 
the size of that organ varies very much in proportion to the degree 
of intelligence which the animal displays. Thus in man the 
weight of the brain is one-thirtieth part of the weight of his whole 
body, in the dog it is one hundred-and-twentieth part, while in the 
ox, where the reasoning power is far inferior, it is one eight-hun- 
dredth part only. Again, the brain of fishes rarely constitutes 
more. than one two-thousand part of the bulk of the whole body, 
while in the invertebrate animals the brain, properly speaking, 
does not exist at all. In the smaller birds and mammalia, as for 
example the robin and the mouse, the bulk of the brain corres- 
ponds more nearly with that of man in its proportion to the whole 
body. Itis, however, much less complicated in its mechanism, 
and several organs invariably found in the human species are 
entirely wanting in these animals. 

This variation is very much what we might have expected from 
observation of the intellectual powers of the various animals. The 
dog, which in proportion to the size of its body possesses the 
largest brain next to man, is proverbially the most reasoning of the 
lower animals. The innumerable instances adduced in proof of 
this are too well known to require repetition. The power is best 
exemplified in sheep-dogs, which can be taught not only to under- 
stand and obey the orders given by their masters, but also to 
judge for themselves with marvellous sagacity what is the best 
course to pursue. I will relate one instance only. 

A butcher purchased a score of sheep from a large sheep farmer, 
and begged the farmer to lend him his dog to take the sheep to 
their destination, a distance of about ten miles. ‘The farmer com- 
plied, and added, “Send the dog off when you have done with 
him, be will find his own way home.” The journey was accom- 
plished during the night, and the sheep were enclosed in the 
butcher’s paddock, but the dog could not be prevailed upon either 
to return home or to enter the butcher’s house. He lay in the 
field near the sheep throughout the whole day, but during the 
following night he managed to get them out of the paddock and 
drove them all back to the farm of his master, where he made his 
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arrival known by continued barking. He had evidently felt that 
the sheep were put under his care, and that he could not leave 
them except in the hands of their rightful proprietor. He had 
deferred his departure for some time, apparently supposing that the 
butcher intended to return the sheep, but finding that this was not 
the case, he resolved to do so upon his own responsibility. 

Here, as it appears to me, is an undoubted example of the 
exercise of true reasoning powers. No amount of mere instinct, 
though aided by memory and experience, could teach the dog to 
act in this way. He was performing an act unusual to him, ap- 
parently because he felt this to be a peculiar and novel case. 

Another and much simpler instance of the exercise of reason 
has been frequently observed in small birds. A robin, for example, 
was seen perched on the bough of a tree overhanging a running 
stream, watching for any food which might be brought down by 
the current. On seeing some such object pass by, he pounced 
down upon it in the water, but the force of the current drew the 
morsel from his grasp. Upon this the bird flew some distance 
down the stream and waited for the object to approach ; as it drew 
near he flew up stream to meet it, and by thus resisting the force 
of the current, bore the object successfully from the water. 

This knowledge of the nature of the power of running water, 
leads us to consider the use to which the current of a river is 
turned by beavers, who have been known to cut trees for their 
buildings some distance up stream, and float the logs down with 
the current, while they never cut them below their works, knowing 
that they would be unable to convey them to their destination. 
The beaver, however, is one of those animals in which the reason- 
ing power is far inferior to the znstinctive. Indeed, it seems to 
be more wanting in reason than many others of its tribe. A tame 
beaver, in the possession of Mr. Broderip, was in the habit of 
building itself a house in the room in which it was confined. But 
not content with building the hut usually constructed by the 
animal in a wild state, it used also to build a dam im the room, 
apparently wanting sufficient reason to suggest to it that in this 
locality it had no river to fear. 

One peculiarity with regard to instinct is that it appears to act 
more powerfully in those animals which live in large societies, as 
beavers among the mammalia, and bees and ants among the insect 
tribes, and in accordance with the general rule, this large instine- 
tive power is compensated for by a proportionate lack of reason. 
In the case of bees, indeed, many naturalists have gone so far as 
to deny that they exercise any reasoning powers at all. This, 
however, appears to be confuted by a fact which has recently been 
noticed with regard to these insects. It is well known that after 
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the season of swarming a general massacre of the drones is com- 
menced. Now it has been observed that if a hive be deprived of 
its queen, no massacre of the males takes place in it, while the 
hottest persecution rages in all the surrounding hives. The reason 
of this is, that the aid of the drones is required to impregnate a 
new queen. Now as this deprivation of a queen is very unlikely 
to happen to the bees in a state of nature, we can scarcely sup- 
pose a special instinct to be implanted in them, which would so 
very rarely be called into execution. 

It is much more natural to suppose that this omission of the 
massacre is due to an exercise of true reasoning powers. The 
bees perceive that without the aid of the drones, their colony 
would come to an end, and to avert this evil they adopt a course 
of action different from that ordinarily followed by them. 

But it may be said, why not deny instinct altogether, and 
class all voluntary actions under the head of reason taught 
by experience? This might be a satisfactory solution of the 
question, did we see these actions performed by the older and 
more experienced animals only. But it is not so. Many actions 
are performed equally well by the young and by the old—by those 
just born, and by those who have the benefit of a life’s experience. 
We see young ducklings take to the water as soon as they issue 
from the shell; we see young pointers, when first taken out, point 
as no dog of another breed will do; we see young birds taken 
from the nest before they were fledged, build their own nest when 
the time comes for them to do so, and build it as well as the bird 
which has had several years’ experience. From all these instances 
we must allow that there is implanted in the lower animals an 
instinctive power far superior to that implanted in man, whose 
instinctive actions are very few and very simple. His reasoning 
powers on the other hand are as far above the highest known 
instance of reason in the lower animals, as is the instinct of the 
bee above the instinct of the human species. 

The limit which may be reached by the reasoning powers of 
the lower animals can probably never be determined. It can only 
be judged of by carefully examining the circumstances under 
which such manifestations are made. 

The subject was summed up in a quotation from Dr. Carpenter, 
pointing out ‘that the mind of man differs from that of the lower 
animals rather as to the degree in which the reasoning faculties 
are developed in him, than by anything peculiar in their kind.” 
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Saturday, June 8th, 1867. 


Tue Twenty-eighth meeting of the Society was held at Mr. 
Griffith’s House. 


The objects exhibited were :— 


Lichens, of the order Graphidie ; so named from their resemblance in 
form to certain Oriental alphabetic characters. By Mr. Farrar. 
Some Photographs of the Dodo rte .. By Mr. GrirritTH. 


Mr. Griffith gave an account of the formation of the spectrum 
by refraction through a prism, pointed out the differences of the 
spectra due to different sources of light, and explained the use of 
the spectroscope. He illustrated his remarks by several spec- 
troscopes of various forms. 


Thursday, June 20th, 1867. 


Tue Twenty-ninth Meeting of the Society was held at Mr. 
Hayward’s House. 
Maudslay was elected a member. 


There was exhibited : 


_ A Collection of Shells ae “ ae .. By Evans. 


The Society having offered a prize for the best collection of 
shells from Harrow and its neighbourhood, the following Paper, 
containing many valuable suggestions for collectors, was kindly 
communicated to the Society by R. Soden Smith, Esq., of the 
South Kensington Museum, through the Rev. E. H. Bradby. 


LAND AND FRESHWATER MOLLUSKS. 


Tue land and freshwater mollusca of Great Britain—the recent 
not the fossil mollusca-—are not very numerous either in the num- 
ber of species, or, with a few exceptions, in the number of indi- 
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viduals of each species. About 120 species are at present 
determined as belonging to Great Britain and Ireland, some 
authors counting a few more, some less, according to their views 
of specific difference. It is doubtful whether any of these are 
peculiar to our fanna—one species of Zonites was so considered, 
but it seems to be identical with specimens found in the north of 
France; the Amphipeplea, a freshwater species allied to Limnzus, 
discovered in an Irish mountain lake by the late Dr. Ball, has not, 
as far as | am at present informed, been identified elsewhere, but 
it is held by some to be not a distinct species but merely a variety. 
There may remain, and doubtless there do remain, other species 
yet to be found, and it may be the good fortune—a naturalist’s 
peculiar pleasure—of some now present to make discovery of 
forms yet undescribed as British. 

Although in comparison with British Entomology and Botany 
and even with Ornithology, the field of research to which I draw 
your attention is limited, yet the objects themselves have that 
special interest which is kindled from the consideration that there 
is yet much to be learnt respecting them, much to be discovered of 
their structure, the conditions of their life and growth, the rapidity 
or retardation of their development, their food, the effects upon 
them of climate and generally of unusual circumstances of life, 
the limits of variation of what are considered their specific 
differences, that subject which in all animal life is so interesting 
and yet so full of what we must confess to be still mystery to our 
present knowledge; above all, are yet to be known the laws of 
their distribution. 

It does not seem to me irrelevant to indicate these difficulties— 
rather I would say these prizes of natural knowledge to be won— 
because I am persuaded that the most abstruse of such questions 
will yet yield to accurate observation and patient thought, that inter- 
preters will yet be found for many pages of the great open book 
of nature. 

I would however touch, with your permission, on a few minor 
points respecting which, observation of our land and freshwater 
shells is needed. I pass over questions of structure as these 
seem to demand much leisure and perhaps some apparatus for 
their investigation, but allow me to recommend collectors to be on 
the watch among the most common species of our shells for curious 
and often most interesting departures from ordinary form. Reversed 
shells, that is shells with the spire, the central support round 
which the shell is, as it were, built—twisted in a sinistral instead 
of a dextral direction, or vice-versd, are to be met with. Several 
fossil shells exhibit this character, and also several foreign species 
of Helix and Bulimus, the sinistral twist being in these cases the 
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rule rather than the exception. Among home species the common 
garden snail (Helix aspersa) is occasionally found sinistral, and 
its shell then presents a curious cramped appearance. 

The edible snail (Helix pomatia) is not very unfrequent as a 
sinistral shell in France and Germany, but although most abundant 
in our chalk districts in England, I believe it is doubtful whether 
any reversed specimen well authenticated as British at present 
exists. Vast numbers of these shells are brought to the French 
markets, and J have examined many, but never found a sinistral 
specimen: this, however, may in some degree be explained by 
the peasants who supply the markets possibly keeping back any 
such as curiosities, for I understand they have a superstitious feel- 
ing that it is lucky to find one. A friend who collected for me in 
the markets at Corfu, where this shell of very large size is sold in 
quantities, did not remark any reversed examples. I may mention 
that this Helix is probably the same species of edible snail alluded 
to by Sallust, as eaten by Roman soldiers, and was one of the 
kinds fattened by the Romans in their cochlearia.* 

Besides these reversed shells—deviations from ordinary struc- 
ture which may be deemed monstrosities—other common helices 
vary in form to a degree worth observation, the bright striped 
hedge snails, Helix hortensis and nemoralis, will be found to vary 
much in the elevation of the spire, and consequent form of the 
whole shell. The same is the case with Helix virgata, the small 
banded snail which occurs in extraordinary abundance on dry 
elevated pastures, downs, quarries, and in the neighbourhood of 
the sea. A curious series of such shells may be at length collected 
showing at its extremes a very considerable change of form. Of 
these species, however, or of any closely allied to them, I have not 
met with a reversed specimen, nor have I heard of any such found 
in Great Britain. $ 

The genus Clausilia is represented in England by four species ; 
small dark spiral shells of very pretty outline and peculiar internal 
structure ; and of these the most common is the Clausilia rugosa 
(called also perversa and nigricans). It is so abundantly distributed 
that very soon the collector is apt to cease regarding it. I have seen 
upwards of one hundred packed together under one fragment of 
beech bark, yet this common species has yielded to me a specimen 
the most extraordinary I ever met with, or perhaps ever heard of, 
a shell full grown, perfect in apparent development, but with two 
mouths; these are placed on opposite sides of the spire, but their 


position can only be well explained by a diagram. I mention this 


_ * Sall. Bell. Jug. 938. A soldier of Marius gathering by chance “repentes 
cochleas,” gains a vantage ground unseen, from which he makes a plan of the 
enemy’s camp. 
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anatomical curiosity now without further detail, merely to call 
attention to the necessity of at least a rapid examination of the 
most frequently recurring specimens, if we would not lose objects of 
curious interest. Again, this species of Clausilia has afforded the 
only reversed specimen of that genus which I have seen in this 
country; as the typical form of the genus is sinistral, the reversed 
shell is dextral. This interesting and very rare variation from 
ordinary structure was found by a young collector in Kent. 
Another genus which sometimes yields specimens departing from 
the ordinary type is Planorbis; this is a freshwater tribe of shells, 
mostly disk-shaped, flat, and thin, coiled like a cable on the deck 
of a ship; of these Planorbis carinatus and marginatus are occa- 
sionally found with their coils as it were lifted up, and thus, instead 
of the depressed discoid form, a sort of partially open spiral is 
produced. This opening of the coils of the spire also occurs in 
some helices; in England the common Helix aspersa is occa- 
sionally so found; on the cover of Gray’s edition of Turton’s 
Manual, an illustration of one of these curious specimens is given. 
There are examples, I think, in the British Museum. One of the 
Limnzi, a freshwater tribe, sometimes shows a curious development 
of the shell; this is Limnezus auricularius, which has a broadly 
expanded lip; this expansion is exaggerated sometimes to a 
singular degree, and I have specimens where the lip is turned over 
and folded on itself, so that the animal one would suppose must 
have been curiously confined and embarrassed in movement ; these 
I found in the Maes in Holland. 

Besides variations of structure, there are interesting and still 
more frequent variations of colour; of some shells whose ordinary 
colour is dark brown, beautiful semi-transparent white specimens 
occasionally occur; shells, in fact, whose inhabitants seem to have 
no power of secreting the colouring matter, commonly characteristic 
of their species. I have found such specimens of Clausilia biplicata 
(also called bidens), Bulimus obscurus, Zua lubrica, Azeca 
tridens (this very rarely) and several of the small helices: these 
colourless shells should be examined with the animal alive, that 
the collector may not at first mistake a faded shell for a white 
variety. Asa contrast to this absence of colour, may be noticed 
a variety which occurs occasionally of Helix ericetorum—this is a 
flattened shell living on downs and exposed localities, commonly 
white with brown bands mote or less distinct—but it is sometimes 
found wholly of a greyish brown, the bands showing of a lighter 
tone. The banded snail, Helix virgata, is most various in colour, 
but the varieties do not appear capricious ; they can be grouped or 
classed, and here accurate observation is needed, more having been 


done in this direction abroad than has yet been attempted in 
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England: of fifty specimens which I collected in the Isle of Port- 
land, about six distinct groups may be made. In this shell, 
ordinarily much coloured with various shades of brown, an in- 
teresting variety occurs, which as yet I have only found in one 
locality ; the position of the bands is marked, but they are colour- 
less, and show as semi-transparent lines on the opaque white 
whorls ; the effect is curious, and seems to arise from the same 
want of power to secrete colouring matter, alluded to above in 
other species. I have observed lately, near St. Denis, numbers of 
this Helix, but all of one variety, common also in England, almost 
wholly opaque white, without the transparent bands just mentioned. 

The most attractive in colour of British land shells are those 
of Helix hortensis and nemoralis already alluded to; these are the 
bright yellow and dark striped species frequent in hedges and 
_ water sides: their varieties are numerous, upwards of ninety have 
been distinguished by a French writer, Moquin-Tandou, for these 
he 
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snails are especially abundant in France, and are largely supplied 
to the markets, so that he has had opportunities of examining 
baskets containing upwards of one thousand each. The naturalist’s 
object in this search after varieties is not mere curiosity, some law 
which controls them may yet be discoverable; the collector 
indeed is stimulated by the rarity of some, for example, you can 
make a series of Helix nemoralis, beginning with a yellow specimen 
unstriped and continue with specimens having one, two, three, 
four, and five bands—the bands are to be fully seen on the lower 
whorl—but you may examine two thousand specimens before you 
find a well marked example with six stripes: why is this and how 
is this? is it development, perfection, or deterioration? the search 
for answers to such queries prevents the collectors work from 
degenerating into laborious trifling. 

I would gladly touch on the effects of food and some peculiar 
‘eonditions of life,-on these little animals and their habitations, 
but must pass on to other points—one remark I may make about 
the fresh water species—where lime is abundant in the water the 
Shells are not always large, as might be expected, but are rather 
compact, thick, somewhat rugged and strong, the abundance of 
food for the animal and the quality of the food determines the 
expansion of the shell, and thus in still ponds full of vegetable 
growth, where conditions of temperature are favourable, some species 
attain unusual size. The water-weed anacharis now too abundant 
is, I find, a food which stimulates the growth of some of the 
Limnezi: the more they eat of it the better. 

Allusion has been made to the possibility of discovering the laws 
which have determined the distribution of these land and freshwater 
‘mollusks: to make discovery of the laws of the distribution of 
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animal life on the globe, is perhaps, the greatest triumph to which 
a naturalist can aspire. Many theories have been formed, many 
ingenious conjectures advanced, but the truth is not yet known: 
whatever that truth may be, speculations respecting centres of 
creation, variations of species, or development will cease or be 
verified when the great fundamental law—if indeed there be such 
—is known and proved. 

To aid in any degree towards such a discovery, it is obvious 
that the accurate observation and recording of facts is of the first 
necessity, and it has always appeared to me that facts respecting 
the comparatively minute and seemingly insignificant animals of 
which we now speak are, for this purpose, peculiarly valuable. 
These creatures are small, often minute, they therefore may longer 
escape dangers and the extinction which overtake more bulky 
animals; the food of each species is for the most part abundant 
and readily procurable; they are little exposed to the interference 
of man, partly from their insignificant size, partly from their not sup- 
plying his obvious wants—] speak strictly of land and freshwater 
mollusks ; they are of low organization, therefore their tenacity 
of life and power of repairing injury is great; on the other hand 
their powers of increase are not remarkable, and they do not 
therefore spread rapidly or widely ; their powers of adaptation to 
new conditions of climate or food, do not as far as we know seem 
great ; lastly, their means of locomotion are extremely limited, 
and in the case of the land shells, can scarcely be aided by the 
accidents of life of uncivilized man, or by the habits and move- 
ments of the lower animals. 

These considerations and others, make observations on the 
distribution of land shells very interesting and most valuable to 
the naturalist, who looks eagerly to the attainment of the wider 
truths of his science. It is obvious, therefore, that a gain to general 
knowledge, material in fact for the attainment or verification of 
some discovery, results from the publication of any accurate and 
fairly exhaustive local list. Interesting facts immediately show 
themselves during the progress of the work; for example, the 
small and beautiful little shell Azeca tridens which, without being 
rare, is at least local, was known in the north-east of England and 
across to the south west, but a list for the neighbourhood of 
Sevenoaks, Kent, published some years’ago, records its existence 
there, the spot indeed is curiously confined, and there seems to be 
but one locality in the whole district ; it has since been found also 
in Surrey. Again, the largest of our species of Clausilia is very 
local, I have only procured it in England in one place, the bank of 
the Thames, beyond Hammersmith, mentioned as a locality by 


Gray ; the curious Testacella, a slug with a small external shell— _ 
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a carnivorous little animal and formidable to the earth worm—is 
also very local, frequent, I am informed, about Bath, but in many 
parts of England wholly unknown, of this I was fortunate enough 
to find a specimen near Kensington, beside a paved and much 
frequented path; it has been previously recorded as occurring near 
London. 
Now a few words regarding the method of collecting and pre- 
serving specimens. Winter and early spring afford to the collector 
the best specimens, because the shells are matured, the portion 
next the mantle, where the growth takes place, is consolidated, 
and the process of cleaning and preserving is more sure; on the 
other hand, the present season gives better opportunity of seeing 
the animals, and of collecting examples at different stages of 
growth. To show a species well, a progressive series from the 
youngest stage, the egg if possible, to the matured shell should be 
collected, and such a series is best exhibited fastened down in 
order on a card; the animals must be removed, and, if nothing 
more effectual is at hand, a little camphor can be used to aid in 
preserving specimens from which it has been impossible to extract 
the whole animal. Some collectors put gum over their specimens 
to imitate the fresh appearance they have when damp, but the 
effect is artificial and unsatisfactory ; a little oil miay, however, be 
rubbed on some shells with advantage, as it prevents the epidermis 
cracking, and tends to preserve them. In the case of shells having 
an epiphragm—that is, a temporary winter covering to close the 
mouth, as the Helix Pomatia—this epiphragm should be preserved 
and replaced when the animal is removed. Of those having an 
 operculum—that is, a permanent moveable plate attached to the 

body of the animal with which it completely shuts itself into its 
_ shell—this operculum should be carefully preserved; it is seen in 
_ the common Bythinia tentaculata, abundant in the water in Harrow 
_ Park. In collecting the smaller Helices, and generally all small 

specimens, note the colour of the animal at the time, as this may 
_ aid identification. For the minute species, as Helix pygmza and 

the various kinds of vertigo, the most ready plan is to gather the 
_ moss, &c., which they frequent, and spread it on white paper, or to 
_ place small pieces of damp decayed twig with loose bark—some- 
_ times a dead worm near it—in the localities that seem likely to 
afford specimens, and thus to snare them. Under stones in damp 
_ places, decaying brickwork, bark of old mossy trees, leafy hedge- 
_ rows, among the weeds at the base, are the spots that repay search 

on such soil as the neighbourhood of Harrow; while streams, 
canals, still waters, even the very smallest ponds have their species ; 
} the most insignificant pool of water, if not temporary, should be 
_ examined. I have found the pretty Pisidium nitidum in a pond 
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or pool a few yards round, while the next pool, though furnishing 
other shells, had none of it. In the water near Wolsey’s Farm I 
had the pleasure of obtaining good specimens of Physa hypnorum, 
which is rather a local shell, and the small Lymneus tumidus 
(it has other names), which is often overlooked or confounded with 
small specimens of other species, also occurs in narrow ditches 
towards the railway. 

A few words as to books most available for identification may 
not be out of place. Lovell Reeve’s “ Handbook of Land and Fresh- 
water Shells,” published at 10s. 6d., is on the whole the most 
convenient and complete; the woodcut illustrations, executed with 
admirable skill, illustrate every species; and the descriptions, 
though wanting in fullness, are precise; the lists and indexes are 
most convenient and ready for reference. Mr. Gwyn Jeffries’s, 
volume, the first, but sold separately, of his work on British 
Conchology, is most interesting, the descriptions are fuller, and 
the lists of habitats far more complete than in Reeve’s work, but 
the engravings only show typical forms, not each species: this 
volume has, however, the advantage of a copious introduction, the 
pleasant writing of an accomplished field naturalist. Gray’s edition 
of “ Turton’s Manual of Land and Freshwater Shells” was, till 
these appeared, the only portable book that was at once scientific 
and readable; its plates, many of them excellent, are coloured ; 
the book is not now easy to procure. Forbes and Hanley’s large 
work on British Conchology, in four volumes, with beautiful illus- 
trations, includes of course the land and freshwater shells, but they 
occur in the order of classification throughout the various volumes, 
their work, therefore, does not form a handbook on this special 
subject. 

Local lists, always interesting, have been published for many 
districts in the Zoologist, Annals of Natural History, &c., and 
many useful papers or monographs of separate species: I make 
no allusion to the foreign literature on this subject, it is very 
copious; Moquin-Tandou’s great work,* published not very long 
since, is alone a mine out of which writers will dig for some time to 
come. 

The nomenclature used in specifying the shells alluded to in 
this little paper is generally that of Gray; the perhaps trifling 
details occasionally given may be excused as possibly useful to 
young collectors. 


* There is a copy at Cambridge. 
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Saturday, July 6th, 1867. 


A party of members of the Society made an excursion to Kew. 
One section visited the Gardens, Museum, and Houses for the growth 
of tropical and other plants, under the guidance of the Rev. B. F. 
Westcott. Another, with the President and Mr. Griffith, visited 
the Physical Observatory, where they were kindly received by 
Mr. Balfour Stewart, who carefully explained the nature of the 
various observations, meteorological, magnetic, &c., which form 
the regular work of the Observatory, and the instruments with 
which they are made, and who also exhibited several of the 
photographs of the Sun, which are daily taken by the Heliograph, 
_ and thus form a record of the progressive changes in the spots 
_ visible on his surface. 


Tuesday, July 9th, 1867. 


Tue Thirtieth Meeting of the Society was held at Mr. Hayward’s 
House. 


The objects exhibited were: 


A Pocket Sextant .. .. By G. Grirriru, Esq. 
ny of the Polyanthus, found in Dr. Butler’s garden 

; ’ By Rev. F. W. Farrar. 
A collection of Sponges, including the beautiful Euplectella or Venus’s 
Flower Basket .. +: 2 BW Lear, Esa. 


A Paper was read by Leaf 


ON SPONGES. 


bE In seems to be generally believed at the present time that the 
_ sponge is an animal, though verging closely on the vegetable king- 
dom. Accordingly, Cuvier classes it among the Apolypiferous 
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Zoophytes, Order Radiata; Grant’s name, however, Porifera, 
derived from their structure, is that generally received. 

Sponges are destitute of all organs ; they consist of a gelatin- 
ous substance (sarcode) covering a skeleton, differently composed 
in the three great divisions of this order, These orders are, i., 
Calcarea; skeleton, chiefly carbonate oflime: ii., Silicea; siliceous 
substance forming the skeleton: iii., Keratosa; named from the 
peculiar substance Keratode ; which is so called from its possess- 
ing some qualities (such as elasticity and durability) similar to 
those of horn, though there is really no affinity between the two 
substauces. All sponges contain sharp and crystalloid spicula. 
In some cases these form the whole skeleton. Their forms how- 
ever are never those of real crystals. The sand which we find 
in new sponges is not natural, but introduced by the natives to 
increase the weight and value of the sponge. 

The distribution of sponges is universal; even in fresh water 
we find the Spongillide. The sponges of commerce come from 
the eastern Mediterranean. The Pacific ocean is specially prolific 
of this order. The continually increasing number of British 
species now, I believe, amounts to about two hundred. 

Some sponges consist of a gelatinous covering, thin as paper, 
on rocks and seaweed, whence the popular name of “sea flesh ;” 
while another species, the beautiful Hyalonema Sieboldi, consists 
of an ordinary skeleton, from the top of which rises a twisted coil 
of long siliceous spicula, like the most beautiful spun-glass. 
Curiously enough, round this coil we always find a band of 
zoophytes, invariably of the same genus. Some have thought the 
whole animal to be a fabrication of the Japanese; others (Dr. 
Bowerbank) think that the band consists of oscula. Another view 
is, that the spicula and zoophytes are parasitical. This, however, 
only seems true with regard to the zoophytes. Other species 
spread themselves by spicula over seaweed, to form an artificial 
skeleton ; others are shaped like huge trumpets. None, however, 
can compare with the exquisite “ Venus’ flower-basket,” once so 
rare, but now costing as many shillings as it once did pounds. In 
the tropical oceans, the general tendency is to ramification, in 
colder climates, to condensation. 

Though the sponge is so inconspicuous, on examining it 
more minutely, we shall find much to rival the organs of more 
highly developed and conspicuous animals, So first let us turn 
to the 

Spicula. These are formed of carbonate of lime or silica; 
in many cases the presence of keratode unites in an admirable 
degree, strength, elasticity, and durability. Even in the same 
sponge, however, we find that some spicula (those required to 
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stiffen the skeleton) have no keratode; others (those required for 
the retention of prey) possess a large portion of this substance. 
Spicules originally consist of two layers of membranaceous matter, 
forming a hollow cone. Layers are added to this both externally 
and internally as the spicule grows; in adult specimens, the 
internal cavity is reduced to a line. 

The functions of the spicules differ widely. Often they form 
the whole skeleton; at one time like most beautiful lace, as in the 
Euplectella, or Venus’ flower-basket ; at another time triradiate, 
to interlace and leave free canals for the circulation of the water; 
again, in Tethium and Geodia, they are large, stout, and straight. 
When they are accessory to keratode in forming the skeleton, they 
are spiny, to give them a firm hold. These skeleton spicules are 
found even in the young gemmules before they become detached 
from the parent. 

Another kind, defensive spicula, are divided into two classes: 
those of the exterior, and those of the interior. The former 
present a double line of defence; large projecting spicules inclined 
at every angle against important enemies, backed up by spicula 
all but buried in the sarcode, which effectually stop the more 
insidious attacks of the smaller annelide, ete. Another species 
attracts fishes by the tempting look of the sarcode, to make a 
dinner off it; the depredator however closes his mouth on in- 
numerable imbedded points, instead of a savoury morsel. 

Internal Defensive Spicula are straight, and line the canals in 
a sloping direction, so as to impale an intruder, but let a retiring 
foe escape unharmed. It is not always however that they are 
allowed thus to escape. 

We often find in the internal canals two kinds of spicula mixed: 
one furnished with hooks, to retain the prey ; the other sharp and 
pointed, so that the struggles of the victim would redouble its 
wounds ; while severe laceration is provided for by the spines 
which stud its surface. Another kind (from the Atlantic) shows 
two sharply-bent hooks united at the ends of a short shaft; the 
inside edges of the hook and the opposite part of the shaft are 
sharp, while the bend of each hook and the middle of the shaft are 
round. These spicules are fastened to the skeleton by the bend 
of one of the hooks, each of which, like a pair of hand-shears, 
would obviously retain and mangle its prey. The laceration is 
_ caused in order to make the victim give up its juices as rapidly as 
possible. 

Sarcode is a semitransparent gelatinous substance, variable in 
_ colour, and insoluble in water. When exposed to air it rapidly 
dries, but is restored again by immersion. It seems to be destitute 
of feeling, since it does not contract or move when cut or burnt. 
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Annelids often live on and in it, without hurting it. It would 
however, appear to possess an inherent vitality, as fragments 
separated voluntarily or involuntarily, immediately begin to move, 
apparently by a contractile power, as no cilia have been found on 
them. These pieces have no fixed shape, indeed it has been 
suggested that the common Ameebe are merely pieces of Sarcode. 
When these fragments meet a small fixed object they divide to pass 
it, and then reunite. After a short time this power of motion ceases; 
the Sarcode settles on a rock, and turns into a perfect sponge. 
Microscopically, there is no difference between the mucous mem- 
brane from the stomach of a mouse and Sarcode. We find some 
form of one of these substances all through the animal kingdom, 
and always as the seat of vital power; it has been suggested that 
it exists in the nerves, as the substance which fills the tubes; in 
the Ameebz it is extremely diffused, in the nerves, very condensed. 

In the sponge Sarcode performs the digestive functions by 
absorbing the nutrient particles brought to it by the water, which 
may generally be seen embedded in it. 

The whole sponge is covered externally by the extremely thin 
Dermal Membrane. In this may be perceived numerous minute 
pores, through which the water is introduced by cilia into canals, 
ramifying like arteries. From these incurrent canals it passes into 
excurrent canals, like veins, which end in several principal tubes, 
opening by “oscula.” Through these the particles not required 
are carried by a stream, which, when the sponge is placed close 
to the surface of the water, rises in an incessant fountain. 
Professor Grant, who made this observation, placed two sponges a 
short distance from one another, when they were like two batteries, 
keeping up an incessant fire. The pores open voluntarily, though 
no muscles have been discovered. When closed, they leave not 
a sign of their existence. If we wish to examine them in a dead 
specimen, we must starve the animal to death, when the pores 
remain open, to catch any morsel of food. If the dermal mem- 
brane of one animal touch that of another of the same species, 
the two individuals instantly unite; but no pressure will unite 
distinct species. 

Reproduction is of three kinds; (1.) by ova; (a) with an 
ovary, (8) without an ovary; (2.) By gemmules, produced (a) 
externally, (5) internally; (3.) By fissiparity, or division of 
sarcode. The first method is uninteresting; the third we have 
mentioned; there remains that by gemmules. 

These are produced generally from the interior, sometimes 
from the exterior of the sponge. They are about one-eighth inch 
long, shaped like a pear. The young one can move by means of 
cilia, a power denied to the parent. Dr. Grant says, they are 
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produced in October and November, as “ opaque, yellow bodies, 
visible to the naked eye, and without any definite form, size, or 
distribution, except that they are most abundant in the deeper 
parts of the sponge, and rarely seen at the surface.” When 
mature, the excurrent stream carries them through the oscula. 
The cilia cover the broader end, leaving only the “ stalk” free. 
They thus move with the broad end in front. If two come into 
collision they stop for a moment, turn round, and swim off in 
opposite directions. In three days the power of locomotion ceases, 
the gemmule settles down, and spreads itself by secreting the kind 
of skeleton peculiar to its order. If two of the Same species touch 
in the course of extension they coalesce, and in two or three days 
the point of union cannot be distinguished. 

It is a curious fact that almost every flint we see was once a 
living sponge, now formed into a stone by the secretion of silica 
in and around it; this, however, is the case, since not only do we 
find the structure of the sponge preserved in the flint, but very 
often pieces of sponge and parasites are discovered in the middle, 
not yet silicified. 


Thursday, July 18th, 1867. 


ing Thirty-first Meeting of the Society was held at Mr. Farrar’s 
ouse. 

It was announced that the following Prizes had been awarded: 

Equal prizes for collections of Shells from the neighbourhood 
of Harrow, to J. H. Ayre and A. J. Evans. 

Equal prizes for essays on Coal to Temple, sen. and Balfour. 


The objects exhibited were :— 


Roman Coins dug up at Frome. ; 

Piece of Lava from the Ruy de Déme Es .. By Evans. 

A collection of stuffed Caterpillars, Moths, and Butterflies, in illustration 
of the following Paper ., By THE Rey. F. W. Farrar. 
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ON ADAPTIVE MIMICRY. 


Amon the curious insects in the case before you are two to which 
I wish briefly to draw your attention. One of them is the Phyllium 
Scythe or Walking Leaf insect; the other is one of the genus 
Phasmidz or Walking Stick insect. The slightest glance at these 
two creatures will shew you their very startling resemblance to the 
vegetable structures from which they derive their popular names. 
The Phyllium is not only of the exact colour of a leaf, and its 
wings of an exact leaf shape, but the markings upon the wings 
resemble in the minutest particulars the midrib and reticulate 
venation of leaves, and even the legs and antenne have a sort of 
foliated appendage, which gives to them the exact appearance of 
bracts and stipules. The Phasma is in a similar manner elabo- 
rated into a ludicrously minute imitation of dead twigs; it is 
exactly of their colour, and it is dotted, corrugated, articulated, 
and armed with spines in a way too minute and elaborate to be 
regarded as accidental; and further than this its legs which when 
as in the specimen before us, they are spread out symmetrically, 
might still pass for the decayed twigs of an endogen with opposite 
leaves, have a strange power, when the creature is living, of dis- 
torting themselves in all kinds of unsymmetrical shapes, so as to 
mimic that irregular disposition of shoots, which Mr. Ruskin has 
called “ The Dryad’s wildness ;” and further than this, they are 
sometimes covered over with foliaceous excrescences so exactly 
like moss, that nothing short of close observation would convince 
the spectator that moss was not growing upon them. 

Now the question to which these creatures lead us is one of 
the most curious, and one of the most suggestive in Natural His- 
tory ; and it is one which may very likely lead us to the discovery 
of certain laws. 

It is only recently that the problem, or even the facts which 
give rise to the problem, have received any special attention. 
Whenever, among the countless generations which have passed 
through this world with their eyes closed, any one condescended 
to notice the curious fact that there is often an astonishingly close 
physical resemblance between animate and inanimate objects, or 
of unallied genera of animal objects between themselves, the fact 
was discussed with the mystical and oracular remark that there 
was an “analogy” in nature, and that was all which could be said. 
But within the last twenty years these resemblances have been 
carefully examined, and are now classed together under the 
convenient name of “ Adaptive Mimicry.” 

Although the two insects which I here exhibit are perhaps 
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among the most striking instances of the phenomenon which 
could be shewn, yet they are but isolated instances of a phenome- 
non of which the vast extent has only recently been recognised. 
A moment’s obseryation would suffice to shew that this mimicry of 
a leaf and a twig respectively, would be invaluable to the insects 
by enabling them at once to escape the notice of their enemies, 
and to steal unobserved upon their prey; and it is now known 
that there are countless similar cases of a mimicry which is at 
once protective and auxiliar. Such instances are not unknown 
even among mammals and birds. Thus the little Malay Cladobates, 
which is insectivorous, approaches its prey unsuspected, by being 
mistaken for the harmless fruit-eating squirrel, and the resemblance 
of the defenceless cuckoo to the powerful hawk, although it some- 
times exposes the impostor to the attacks of a conspiracy of small 
birds, tends powerfully to its protection and security in ordinary 
circumstances. But it is of course among insects and smaller 
creatures that such mimicry is most complete. Thus there are 
green pipefish which fasten themselves to the bottom by their 
prehensile tails, and wave about like harmless alge. There are 
seahorses in Australia which assume the brilliant red colour, and 
leaflike appendages of the seaweed among which they live. There 
are spiders in Brazil that place themselves in the axils of leaves, 
and assume so exactly the aspect of flowerbuds that they lurk uncon- 
cealed and unsuspected in the very midst of their prey. The 
Kallima, a butterfly of Sumatra, conceals its head and antenna, 
and folding its wings so arranges them that the tails of the hind 
wings touch the branch and give to the creature so exactly the 
aspect of a shrivelled leaf and its stalk that even the most careful 
observer is constantly deceived. The English Lappet moth would’ 
at night run no chance of detection from a similar cause. Our 
own little orange-tip butterfly when it is resting on the head of 
some umbelliferous flower, in the evening, closely resembles it by 
the green and white mottling of the under surface of its wings; 
the larva of the Peacock moth, with its pink spots and ground 
colour, might well be mistaken for the heather buds on which it 
feeds; the gorgeous colour of the day-flying summer butterflies often 
enable them to escape detection among the flowers, while the night- 
flying moths are similarly protected by their dusky tints on the 
brown tree trunks, or by the grey, green, or silvery colours which 
enable them to lie perdus among the lichens that cover them. 
The Specia apiformis and other clear-winged moths get off harm- 
less by their similarity to wasps and bees. Notice too that the 
upper wings of butterflies are splendidly tinted and the under 
wings double, whereas in moths it is often just the reverse, because 
butterflies in repose shew the under and moths in repose the upper 
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surface. Similarly, we are not surprised to hear that the moths 
which fly in autumn are mainly yellow and brown, those that fly 
in winter are grey and silvery. The larve of weevils and beetles 
are unobserved because they look like the dung of birds, or pellets 
ofearth. There are some little tropical beetles that look like drops 
of dew, others are so exactly of the colour of the salt marshes on 
which they are found as only to be distinguishable by their shadow. 
A Brazilian caterpillar acquires safety by wearing the appearance 
of a venomous snake. Not to weary you with the many hundreds 
of similar facts which have now been observed, I will mention but 
one more. Mr. Stainton was once flinging some dead moths to 
his turkeys, and found that there was one white moth which each 
bird in succession seized and then flung out of its mouth, as though | 
it were too nasty to eat. Now, probably this unpleasant taste 
would protect this moth from all birds, just as the pungency of a 
great American family of butterflies—the Heliconide—secures 
them from all molestation by innumerable birds. For, of course, 
turkeys not usually feeding on moths, might not know that this 
white moth was unpleasant; but the experience of all regular 
moth-eating birds would long have acquainted them with this fact, 
and they would be as little likely to- attack this moth as the 
American birds are to attack any of the Heliconide. Now it isa 
curious fact that about the same time when this moth (which is 
called Psilosoma menthestri) appears, there appears also another 
and much rarer moth, the Diaphora mendica, of which the female 
only is white. Now white, the most conspicuous colour, is there- 
fore obviously for a light flying moth the most dangerous of 
colours, and we may fairly suppose therefore, that the Psilosoma 
would run no chance at all with other moths, if it were not 
protected by its unpleasant taste, which effectually secures it from 
assault. How, then is the Diaphora safe, which has no unpleasant 
taste, and which being rare would be soon exterminated? Is it 
not fair to believe that it escapes by its protective resemblance to 
the Psilosoma, and by the defective syllogism which makes birds 
argue that as the Psilosoma is nasty, all white moths must be 
nasty, and therefore the Diaphora must be nasty too. 

These special mimicries however, are only parts of a much 
wider phenomenon, which we may call the protection of colour. 
Obviously, in a world where there is a desperate and sanguinary 
struggle for life perpetually going on,—where, as Tennyson says 

“The mayfly is speared by the swallow, the swallow killed by the shrike, 

And the whole little world where I live is a world of plunder and prey,’— 

it is of essential importance to the very existence of most animals 
and insects, that they should be able to conceal themselves to a 
great extent, and to avoid observation under all vossible circum- 
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stances, both to escape being eaten themselves, and to gain 
opportunities of eating other creatures. Accordingly we find that 
every creature which in any way needs concealment is furnished 
with the means of concealment, and of these the commonest and 
most obvious are modifications of colour. In most countries a 
white colour would be certain danger; among arctic snows on the 
contrary a white colour is a protection, and accordingly the polar 
bear is the only bear that is white; the polar hare and fox and 
ermine turn white in winter; the snow bunting is white, and the 
ptarmigan, which in summer is mottled and speckled, to the exact 
tint of lichen-coloured stones, becomes in winter as white as the 
snows among which it lives. But on the other hand, the birds, 
the snakes, the lizards, all the small mammals that live in 
the sandy desert, even the camel itself are all sand-coloured ; 
in the boundless evergreen tropic forests the prevalent colour 
of the birds is green, and the reptiles too are green, except 
those to whom the colour would be useless because they 
live in holes; while the tiger is striped like the black .shadows 
of the bamboos, and the panthers are ocellated like the sun- 
spotted leaf-shadows, except the ashy puma which clings so 
close to the trees that it is hardly distinguishable from the bark. 
lf we turn to fishes we find that they are mostly of the colour of 
the waters in which they swim, or the sand. and gravel on which 
they rest ; and just as the butterflies which live among flowers may 
safely wear gorgeous colours, so those fish that live among the 
many-tinted corals and seaweeds of tropic seas, may flame about 
with safety in purple and gold. In this latter fact we see that 
when colour will do an animal or insect no harm, the causes which 
lead to the development of colour act unchecked ; if an animal is 
safe in an unpleasant odour, or in a hard shell, or in impenetrable 
scales, or by the possession of a sting, or by hard spines and 
excrescences, or by curious tentacles and threatening attitudes, 
and if, in addition to this, it gets its prey by night, then it may 
wear with perfect safety all the colours of the rainbow—as for 
instance our little Coccinelle, which birds never eat, partly because 
of their hard wing-cases, partly their disagreeable smell; but if it 
is devoid of all such means of protection, it must escape either by 
being perfectly inconspicuous, or by so closely resembling some 
other objectionable animal, that it may deceive by means of their 
resemblance, the birds or beasts which would otherwise be its 
enemies. 

There is another very curious aspect of this subject, and that is, 
that these adaptive mimicries are almost universally found among 
the females of insects and birds. For instance, the very numerous 
Heliconide of Brazil, being splendidly beautiful with their spots 
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of red, yellow or white on a black or blue ground,—being also un- 
protected by any less gorgeous colouring of the underwing,— 
being also very large and slow lazy flyers, would be such an 
obvious and easy source of supply to the many ravenous birds 
which feed on butterflies, that they might in their defencelessness 
be extirpated in a single summer, but for the fact that they exude 
an intensely pungent yellow liquid, so disgusting, that not even 
the most ravenous puff-bird or lizard, which has the smallest sense 
of self-respect, will deign to touch them. Now among these 
Heliconide which are thus defended, may be found a large num- 
ber of another genus, the Septalides, wholly different from them in 
characterising marks, yet bearing to them so close an external 
resemblance, that they easily escape annoyance by passing off as 
belonging to them. The curious point is that the butterflies which 
thus live in masquerade are almost solely females. And why is 
this? Because the preservation of the female is essential to the 
perpetuity of the race. The males are very short lived; and if 
they are killed a little sooner or a little later no great harm is 
done; but the life of the females must be preserved for a longer 
time, and they are thus protected until they have laid their eggs 
and the existence of the next generation is secured. It is probably 
the same fact that causes the comparative dulness in the plumage 
of female birds as compared with the male. The. male being 
stronger, larger, and swifter of wing can better defend himself, 
and moreover is not obliged to spend long hours in motionless 
incubation. Not so the female, who must sit on her eggs for days 
together, exposed to every open and secret foe, and who is there- 
fore generally enabled to escape detection by the dusky incon- 
spicuous lines which hide her as she sits in the hedges and tree 
boughs. But you will object that in some cases the law is reversed, 
especially among some aquatic birds where the male is much less 
bright in plumage then the female. This is true, and is a fresh 
confirmation of the interesting fact on which we have been dwelling; 
for it is found in all these cases that there is some special and 
obvious reason for the disturbance of the apparant law, and in fact 
in the majority of them the reason is this—that the male performs 
the duties of incubation, while the female is busied in procuring 
food. This is the case with the Dotterell and the sooty Phalarope, 
and further, when incubation is performed in a dark hole, or dome- 
shaped hanging nest, and when, therefore, the female has no 
special need of protection during the dangerous period of hatching; 
she is often (as in the case of the kingfisher and woodpecker) as 
bright as the male. Among butterflies also, the Heliconida, 
protected in the manner we have just described, have the females 
as bright as the males. 
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Now if we turn from the facts thus collected to some attempt 
to co-ordinate or account for them, we are entitled to draw two 
conclusions :—one, that the resemblances are designed for the 
benefit of the creature ; the other, that they do not occur except 
in cases where, owing to the absence of other advantages, they 
may be regarded as distinctly necessary. But if we turn to the 
cause of the phenomena, as distinguished from the end they serve, 
we pass at once into the region of theory and conjecture. Omnia 
exeunt in mysterium ; nor is it granted man to know the ultimate 
cause of anything. The conjectures, however, which have been 
put forward are three. 1. That they are due in some unknown 
way to similar conditions of food and external circumstances. 
2. That they are the result of special creations. 3. That they 
have resulted from that law of natural selection which tends to 
“the survival of the fittest” in the struggle for life. 

1. The first of these theories may be dismissed as inadequate 
and untenable, since (among other reasons) it disconnects the 
adaptive mimicries from the obvious advantage of the species, and 
thus makes them mere accidental lusus nature,—shewing no 
possible connection between the supposed cause and the effect 
produced. 

2. The second may indeed, in the present state of our know- 
ledge, be regarded as possible, but it is one which in consequence 
of the discovery of great secular laws, and the manifold results 
known to be produced by their normal and continuous action, 
comes with less and less weight to scientific minds. It is more- 
over difficult on this theory to account for the perfect graduation 
which we find in these protective resemblances, to say nothing of 
the fact that it is hard to conceive this deceptiveness, this masquer- 
ading in nature, if it were the result of direct special creations. 
It is hard, for instance, to imagine that a few rare species only 
of Septalidz should have been created perfectly like the Heliconide, 
when it would have been so easy to secure their perpetuation by 
other more simple and more universal means. 

8. Undoubtedly the third theory, which is in fact the doctrine 
laid down by Mr. Darwin in his “ Origin of Species,” has the 
greatest number of facts in its favour. No animal, except those 
of Arctic origin is white, and of Arctic animals, all are white. 
All wild hares and rabbits, for instance, are grey, and in con- 
sequence are able without difficulty to lie hid amongst grass and 
fern, But this cannot be from any natural animosity to whiteness, 
for directly rabbits, rats, mice, &c., are domesticated, white, and 
black and white varieties are soon produced and multiplied. 
What can we assume from this fact? Simply that in Arctic regions, 
by the law of the selection of the fittest, (z. e., of those varieties 
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which were strongest, or most able to escape their enemies, or best 
adapted for the requirements of life) the white being best off, 
would win the day in the struggle for existence; whereas in 
other regions the white varieties being the worst off, would rarely 
survive at all, or, if they did, would only survive sporadically, and 
so be unable to perpetuate their race. Mr. Darwin mentions one 
memorable fact which shews how reasonable is this conclusion. 

The pigs of Florida are all black. Why? because they have been 
specially created black? No, but because, curiously enough, pigs of 
every colour except black, are so injuriously affected by the 
Lachnanthes or paint-root, that their bones are turned pink by it, 
and their hoofs fall off. Black pigs are not thus injured, and in 
consequence black pigs have won the day. 

I will mention only one other confirmatory evidence. It is this, 
that these mimetic forms are found mainly amonginsects, and mainly 
in tropical regions, and mainly, therefore, in those very places, and 
under those very conditions, where we find the possibility that the 
laws of natural selection have been uninterruptedly at work for 
long cycles of ages free from all disturbing influences. 


PRIZES. 


THE Society has from time to time offered Prizes, open to the 
whole School, for the promotion of habits of observation and the 
encouragement of the study of various branches of Natural History 
and Science. It has been -greatly assisted in this object by the 
liberality of some of its friends, who have supplemented the 
resources of the Society applicable to this purpose by present 
of valuable microscopes and books. 

The following is a list of the prizes awarded between the pub- 
lication of the first report and July, 1868. 


Summer Term, 1866. 


For the best collection of Butterflies and Moths from the 


neighbourhood of Harrow, a prize of books awarded to A. J. — 


Latham. 
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Summer Term, 1867. 


1. For the best essay on Coal, equal prizes of books awarded 
to R. C. Temple, and F. M. Balfour. 

2. For the best collection of the Land and Freshwater Shells of 
the neighbourhood of Harrow, with a descriptive essay, prizes of 
books awarded to J. H. Ayre, and A. J. Evans. 


Summer Term, 1868. 


1. For the best account of some locality visited by the writer 
during the Easter holidays, considered as to its physical features 
or its natural history. 
Three essays sent in were of such merit, that to two of them 
_ equal first prizes were awarded, and to the other a second prize. 
The first prizes were two microscopes, presented by C. J. 
Leaf, Esq., and J. Evans, Esq., F.R.S., and awarded to 

F. M. Balfour, for his essay on the Geology and Natural 
History of East Lothian ; 

A. J. Evans, for his essay on the Natural History of West 
Hertfordshire. 

The second prize, a valuable book presented by C. J. Leaf, Esq., 
was awarded to 

N. T. Everard, for his essay and collections, illustrative of the 
Natural History of the neighbourhood of Cannes, south of France. 

2. For a series of ten specimens of Plants, illustrative of ten 
Natural Orders, dried so as to exhibit the structure and arrange- 
ment of the parts in detail, two prizes of books, one open to the 
whole school,sthe other to the Remove only, Mr. Farrar having 
given a regular course of lessons in Botany to this form during the 

term. : 
Prize open to the School—N. T. Everard ; 
Prize for the Remove—C. J. Faulder. 


MUSEUM. 


Many valuable additions to the museum have been received since 
the publication of the first Report. The greater part of these are 
now in the Vaughan Library, but for others of a more bulky 
character it has been necessary to find a temporary home else- 
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where. Under these circumstances a good room, specially adapted 
for the purposes of a museum, has become a pressing want. 
Several friends of the School and of the Society have intimated that 
they are preparing collections and objects of interest to present to 
the museum, and doubtless many more presents would flow in, if 
the museum had a distinct local habitation. Until this is obtained, 
it is impossible that the various contributions can be suitably 
classified and arranged, and the real advantage of a museum to 
the school in any degree realized. It is hoped that our next 
report may record that steps have been taken to supply this want. 


The following presents have been received between July 1866 
and July 1868 : 


A collection of dried specimens of British Sea-weeds, named and 


arranged .. i ¥ i. .. Mrs, Gray. 

A collection of dried specimens of British Ferns, named and arranged 
Mrs. Gray. 
A collection of Shells, illustrating the chief genera, marine and fresh- 
water fe Se a .. Rev. F. W. Farrar. 
An Emvw’s Skin .. = ah € .. W. WiIxtts. 
Models of Indian Fruits, and of members of different native Tribes of 
India R. A. WILLIs. 


A collection of Skins of Phasianide from the Himalayah 
R. C. Bevan, Esa. 
These skins have been stuffed and mounted at the expense of the 
Society, C. J. Leaf, Esq. having liberally contributed £10. for the purpose. 


A collection of very beautiful specimens of Minerals, chiefly crystals 
J. Rusxin, Esq. 
This collection has been placed in an oak cabinet at the expense of 
the Vaughan Library Fund. 


Skins of two large Bustards .. ie .. R.C. Bevan, Esa. 
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LIST OF PLANTS FOUND IN THE NEIGHBOURHOOD OF 
HARROW SINCE THE PUBLICATION OF THE FLORA. 


RANUNCULACE A. 


Ranuneulus Sceleratus. Celery-leaved Crowfoot. 
Common everywhere, and accidentally omitted in the Flora. 


CRUCIFERZ. 
Diplotaxis Tenuifolia. Wall rocket. 


CARYOPHYLLACEZ. 
Lychnis Vespertina. Evening Campion. 
Roxborough, sparingly. 
GERANIACE. 


Erodium Cicutarium. 
One plant at Roxborough. 


HALORAGACEZ. 


— Myriophyllum Verticillatum. Whorled Water Milfoil. 
Rare. Ditch near Canal at Greenford. 


UMBELLIFERZ. 


Apium Graveolens. Wild Celery. 
Railway bank near wooden bridge. 
Carum Carui. Common Caraway. 
Railway Bank, Pinner. 7 
Qnanthe Silaifolia. Dropwort. 
Pond nearly opposite Woodfield House, Kingsbury. 
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ARALIACE. 


Adoxa Moschatellina. Common Moschatell. 
Near Brent, by Blackpot Farm. 


CONVOLVULACEZ. 
Cuscuta Trifolii. Clover Dodder. 


BORAGINACE. 


Lithospermum arvense. Corn Gromwell. 


On a waste heap at Roxborough, consisting of sand and gravel 
brought from near the Thames at Richmond. This and the Erodium 
which grew in the same place are no longer to be found there. 


SCROPHULARIACE. 


_ Veronica Anagallis. Water Speedwell. 
Pinner Marsh. Brent, near Kingsbury. 


PRIMULACE. 


Hottonia Palustris. Water Violet or Featherfoil. 
Pond nearly opposite Woodfield House, Kingsbury. 


ORCHIDACEZ. 


Listera Nidus-avis. Bird’s Nest Orchis. 
The Grove, Oxhey Wood. 


GRAMINEZ. 


Polypogon Monspeliensis. Annual Beard Grass. 
Rare. Field near Roxborough Turnpike, sparingly. 


Festuca vivipara. 
One specimen found near the wooden railway bridge. 
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LIST OF SHELLS FOUND IN THE NEIGHBOURHOOD OF 


Arion ater. 
Limax flavus. . 

»» marginatus. 

» agrestis. 
Vitrina pellucida. 
Succinea putris. 
Zonites cellarius. 

»  alliarius. 

»  nitidulus. 

»» ‘purus. 

>  nitidus. 

»  erystallinus. 

»  radiatulus. 
Helix aspersa. 

5, Arbustorum. 

», nemoralis. 

» Cantiana. 


s, rufescens, and var. 


albida. 
» hispida. 
» sericea. 
» aculeata. 
» rotundata. 


Eg 
», pulchella. 
s, fulva. 


-Bulimus obscurus. 


Zua. lubrica. 
Azeca tridens. 
Clausilia laminata. 

» _ nigricans. 
Pupa Muscorum. 
Carychium minimum. 


‘ HARROW, BY J. H. AYRE, AND A. J. EVANS. 


Planorbis albus. 

of corneus 

Hy glaber. 

es marginatus. 

re carinatus. 

a vortex. 

on spirorbis. 

fs contortus. 

a nautilus. 
Physa fontinalis. 


» hypnorum. 
Limnea auricularia. 


a stagnalis. 

By, palustris. 

“3 truncatula. 

“3 peregra. 
Ancylus fluviatilis. 

- oblongus. 


Bythinia tentaculata. 

- leachii. 
Paludina vivipara. 
Valvata piscinalis. 
Neritina fluviatilis. 
Dreissena polymorpha. 
Anodonta cygnea. 
Unio tumidus. 

»» _ pictorum. 

Pisidium amnicum. 

ES pulchellum, 
Cyclas rivicola. 

» cornea. 

>  Caliculata. 

» lacustris 


Total, sixty-five species. 
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lL * “‘ Cumque animo et vigili perspexerat omnia cura 
Et rerum causas, et quid natura docebat 
Quid Deus.”—Ovin. Metam. xv. 65. 


“Something of the frame, the rock, 
The star, the bird, the fish, the shell, the flower, 


Electric, chemic laws.”—TENNYSON. 
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HARROW SCHOOL SCIENTIFIC SOCIETY. 


RULES. 


1. That the Harrow Scuoot Screntirrc Socrety consist of 
Members, Honorary Members, and Associates, who take sufficient 
interest in Scientific pursuits to guarantee their steady assistance in 
carrying out the objects of the Society. 


2. That the Honorary Members of the Society consist of those 
Masters who express a desire to join the Society, and others who may 
be elected by the Society. 


3. That ordinary Members, not being below the Fifth Form in the 
School, be elected by ballot, after having been duly proposed and 
seconded at the previous ordinary Meeting; one adverse vote in three 
_ to exclude. 


4. That each Member pledge himself to contribute in his turn, or 
when required by the Committee, a paper on some subject connected 
with Science. 


5. That each Member, or resident Honorary Member be allowed, 
with the consent of the Committee, to nominate, as an Associate, any one 
boy not below the Remove; and any Member of the Committee, two 
such Associates. 


6. That the President be allowed to nominate as many Associates as 
he shall think fit, from any part of the School he may think desirable. 


7. That such nominations only continue in force for one School-term ; 
but that any boy, after three successive nominations, becomes, ¢pso facto, 
an ordinary Member. 


8. That associates shall not be liable to read papers before the 
Society, and shall have no vote on questions of administration, but shall 
be allowed to attend any of the ordinary Meetings. . 


9. That each Resident Honorary Member, Ordinary Member, and 
Associate, pay an Entrance Fee of 1s. ; and that the Subscription for 
each Term be 2s. 6d. for each Member and Resident Honorary Member, 
and 2s. for each Associate: which is to be paid to the Treasurer at the 
first Meeting of the Society in each Term; at which Meeting the 
Treasurer shall lay before the Society an Account of all expenses 
incurred. 

B 


2 Rules. 


10. That the affairs of the Society be conducted by a President, Vice- 
President, Secretary, and Treasurer; and by a Committee consisting of 
these officers, the Ex-President, and six Ordinary Members of the 
Society ; four Members of the Committee, of whom one at least shall be 
an officer, to form a quorum. 


1l. That the President and Vice-President be appointed by the Com- 
mittee, annually, at the end of the Summer Term, or in the event of the 
resignation of either before that period, from among the Masters who 
shall be Honorary Members of the Society. 


12. That it be the duty of the Committee to propose, at the last 
Meeting but one of the Summer Term, members to fill the offices of 
Secretary and Treasurer, and the other vacancies in the Committee for 
the following year; and that it be competent for any Member at the 
same Meeting to propose other candidates, whose names, if duly seconded, 
shall be submitted to the Society, together with those of the nominees of 
the Committee, for election by ballot at the next Meeting. 


13. That any vacancy in the Committee, or in the office of Secretary 
or Treasurer, occurring at any other time than at the end of the Summer 
Term, be filled up in like manner, by a nomination at the ordinary 
Meeting next following such vacancy, and by election at the next 
succeeding ordinary Meeting. 


14, That the Committee be competent to fix the times of ordinary 
Meetings, and the papers to be read at each, and to authorize the ex- 
penditure of funds; but that all rules affecting the constitution of the 
Society, must be passed by a majority of those present at an ordinary 
Meeting. 


15, That any Member on giving notice to the Secretary, be permitted 
to introduce a friend. 


16. That any Member or Associate of the Society, who absents himself 
from two consecutive meetings without giving some reason to the Presi- 
dent, shall pay a fine of Is. 


17. That every Member on joining the Society, sign the following 
declaration :— 


‘“‘T hereby promise to conform to the rules, and to give my best 
assistance in carrying out the objects of the Harrow School Scientific 
Society, so long as I continue a Member of the same.” 


18. That the Members and Associates endeavour to exhibit, at each 
Meeting of the Society, some object of scientific interest. 


19. That the objects of the Society be: to record scientific observa- 
tions ; to promote the formation of a Harrow School Museum of Natural 
History ; and to encourage, by offering Prizes or otherwise, the pursuit 
of Science in the School. 


PROCEEDINGS 


OF THE 


HARROW SCHOOL SCIENTIFIC SOCIETY. 


Thursday, September 26th, 1867. 


Tue Thirty-second Meeting of the Society was held at Mr. 
Hayward’s House. 

Mr. Hayward, in resigning the office of President, explained 
that he had been unavoidably prevented from combining his duties 
as President with those of University Examiner at Cambridge; 
regretting that he had not been able to mark his presidency by 
the production of a report. He then vacated the chair in favour 
of the Rev. E. H. Bradby. 

Balfour was elected a member of the Society. 

Parsons and A. W. Welch were elected members of the Com- 
mittee vice Abbot and Davidson, left. 

A collection of moths and butterflies was exhibited by Mr. 
Hewetson, and presented to the Society. 


The following Inaugural Address was read by the President :— 


THERE is a well-known sarcasm of Sydney Smith, which was 
launched many years ago against that eminent living statesman 
who was the author of our first Reform Bill. He wished to 
describe, with a touch of ridicule, the undoubting confidence in his 
own ability for the work with which, in his opinion, that statesman 
would address himself to any task which came in his way, and he 
said that no doubt Lord John Russell would undertake to com- 
mand the channel fleet at an hour's notice. 

Now, gentlemen, I hope there are no Sydney Smiths in this 
room. It is true that the Harrow Scientific Society is not 
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so difficult nor so dangerous a body to manage as the channel 
fleet; we have no open enemies to attack or be attacked by, and 
we have, I hope, no fear of a mutiny at the Nore, and of having to 
hang up our seditious Secretary or Treasurer at the yard-arm. But 
still our fleet will have to be kept clear of shoals and quicksands, 
and laid on a fair course, and it will have to be victualled—by 
which I mean that papers on Scientific subjects will have to be 
supplied—and an occasional illustrious admiral, in cocked hat and 
uniform, will have to be enticed to come and inspect us; and the 
captain of the fleet will be expected to have, or, still worse, it will 
tacitly be taken for granted that he has, a considerable acquaint- 
ance with various scientific subjects of which he is, unhappily, 
quite ignorant: and, finally, we may be called upon to publish 
our log—one log has been already published with great success 
by the first captain—and it will be desirable for the governor of 
the fleet to be complete master of the situation, in order to do this 
happily. Now, gentlemen, I say that when I reflect on these and 
similar topics, I feel that though there are a score of points in 
which I should think it a high honour to be compared in any 
degree to Lord Russell, yet I would rather have nothing said 
about that story of the channel fleet at present, and therefore I 
hope that there are no Sydney Smiths among us to-day. 

But, in spite of these alarms, I find my courage restored for 
the task when [ reflect that we are all learners here, and that it is 
not without its appropriateness that a learner should preside 
among learners, a beginner among beginners. We may have a 
cheerful and useful voyage together in our peculiar seas, and with 
our peculiar style of navigation, and come safely to port, though it 
would never do with the real channel fleet to put an ignoramus as 
to seamanship at its head; and perhaps if any of my crew should 
venture some day to beard me on my own quarterdeck about some 
scientific matter, and say, “ Captain, you know nothing about the 
subject,’ I may be emboldened to reply “ No more do you, sir; 
you may step down before the mast again.” But enough of personal 
hopes and fears. It will be more interesting to turn to the hopes 
and fears, plans and prospects of our Society. Let us look at our 
position. 1] think it seems an encouraging one. Though still, of 
course, in our modest minority, we have already won something 
of a position, and may consider ourselves an established fact. We 
have already arrived at the dignity of having a history. Can we_ 
not look back on two presidencies, and recall with gratitude and 
admiration the brilliant oratory and fascinating touch of one Presi- 
dent, and the solid learning and cheerful urbanity of the other? 
Haye we not been honoured by the visit and interest of such men 
as Mr. Ruskin and Professor Tyndall? Have we not publisheda _ 
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book, and formed the nucleus of a museum, and received various 
presents of a really valuable kind for promoting the purposes 
which we have in view? 

Again, if we cast our eyes back more particularly on the annals 
of the past year, we shall see much to encourage us for the future. 
Let me name one or two such points which the future historian of 
this Society, if such a personshould ever handle the pen, might seize 
upon. First and foremost this year has witnessed the establish- 
ment of natural science as a regular branch of our school educa- 
tion. I need scarcely remind you under what happy auspices this 
establishment has been effected. That such subjects should be 
introduced into our curriculum is a distinct and conspicuous gain 
to the present generation of learners. If I may express on this 
subject the feelings of an earlier generation who were school boys 
when such subjects were not taught, I would say thus much—It 
has been my privilege to find shelter in my schoolroom for the 
boxes and baggage of the newly arrived Muse, and as I sit in my 
chair and contemplate the interesting array of apparatus which 
occupies one portion of the room, and think how absorbing, how 
far-reaching, how grand are the subjects which the use of that 
apparatus illustrates, how much I might have known about them 
had I only had my youthful teeth whetted early with a little taste 
of scientific blood, and how little 1 can know now, I heave a sigh, 
and falling back on classic ground, declare that, if verses were still 
in fashion, I would set my form a very stiff set of elegiacs on the 
modern Tantalus. 

Another point, perhaps, on which our historian would fasten 
would be the growth of the Society in numbers, and the more 
important growth of an intelligent interest on scientific subjects. 
He would instance, perhaps, the interest which attended the ex- 
planation and discussion of the phenomenon of the meteoric 
shower of last November, or of the marvellous revelations of the 
spectrum, in which the many coloured Iris seems once more as of 
old to descend from the sky, and to disclose to the gaze of the 
astonished investigator the secrets of other worlds. And finally, 
it may be, our historian, in search of materials, would visit the 
cases of our museum—that museum, which is at present founded 
only on the golden future, but which will then be a building of the 
past—and will find labelled with the year 1867 a collection of the 
molluses of the neighbourhood, which will bear solid evidence 
of industry and research; and from the ample exhibition of 
individual specimens in which be will perchance venture on the 
conclusion that the youth of this generation had no weak or 
lingering sympathy with snails and slugs. 

So much for our annals, and now for our hopes for the future. 
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One of our happiest thoughts in connexion with our Society is 
that of the pleasant and instructive meetings which we hold from 
time to time. We may well look forward to a repetition of these 
pleasures in the future, and all those who are concerned in our 
welfare may well strain a point to make their own attendance at 
these meetings as frequent and as instructive as possible. 

Then, again, we may hope to be still favoured occasionally, as 
of old, with the visit of some luminary from another sphere. 
Depend upon it such visits are of no slight advantage. We all 
know what general interest is excited by the appearance of a 
comet in our hemisphere. I do not mean a poor unsubstantial 
telescopic comet which reveals itself only to the glass and the 
understanding of the astronomer, but a real, big, blazing comet, 
which “ flames in the forehead of the morning sky,” and is obvious 
to the naked eye. People not only view it with wonder and 
admiration, but they begin to enquire about the facts of astronomy, 
and have a new source of intellectual pleasure opened to them. 
Such should be the effect of the visit of a scientific comet to our 
regions. It is good to have seen such a comet. It shows us what 
bright results lie at the end of those studies of which we are only 
at the beginning. It reveals to us new fields of intelligent interest 
and sympathy. It may serve to fire some young ambition. ‘The 
mere presence of such a comet renders the produce of our humble 
vintage more abundant and racy, and when it departs, whatever its 
prototype may be suspected of doing, it leaves no baneful influence 
behind it in its tail. 

But comets if they were every day appearances, though they 
would still be beautiful, would excite no more sensation than does 
the Great Bear, or the lustrous Orion. Add to this that, though we 
may hope for, we can never reckon on, their coming. We must 
fall back on our own constellations, and our fixed stars, for the 
staple of the light that is to illuminate our darkness. And so, to 
drop the metaphor, it is to the members of our Society themselves 
that we must look for the steady supply of papers to carry on its 
work. And this suggests another hope, which is due to our 
increasing years. Itis this. All old Harrovians are fond of visit- 
ing and doing a good turn to Harrow. It would be very pleasant if 
we should find that sometimes an old member of our body felt it a 
real delight to come back to us and read us a paper on some sub- 
ject which he had pursued further than he did when he was at 
school, or on some new matter which had arrested his attention 
since he was transferred to “fresh scenes and pastures new.” 

But, as I said before, the present generation must do its own 
work, and our hope is that it will do it manfully. It can look for 
nothing more than rare and occasional aid from other and older 
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persons. And here let me introduce an illustration which, as it is 
drawn from the physical sciences will, I hope, be deemed appro- 
priate. 

In an ideal marine aquarium there would be specimens of very 
various kinds of creatures. There would be, for instance, the 
familiar sea anemone, in all its varieties. The anemone is a pretty 
creature, but more ornamental than active. For it anchors itself 
securely to its rock in some likely corner, and there enjoys life in 
its quiet way, by opening its pouch languidly to the flow of the 
rising tide, and taking in, and let us hope assimilating, such mate- 
rials as may strike its gastric fancy. Here, too, we should see the 
lively shrimp, the very opposite of the anemone in his ways and 
habits, for he seems to have no fixed abode, but skips briskly 
about from crevice to crevice, and by the pertinacity and success 
of his commisariat has earned the useful title of the scavenger of 
the ocean. Nor less would the skilful eye glance eagerly round 
to catch a glimpse at a favourable moment of the sensitive and 
delicate serpula. The serpula is a very beautiful creature, and 
when all is still and it thinks no one is looking, it steals daintily 
forth from its abode, and spreads its tiny coronal of tentacles in 
the limpid water. If you were to see it you would be reminded of 
the flowers which the Indian magician causes to grow and bud 
and blossom in a few minutes under your astonished eyes. But if 
there be the slightest jar or disturbance of the element, or the 
least suspicion of a stranger being about the premises, the serpula 
recoils, like a noiseless spring, into its hole, and leaves you nothing 
to look at but some rough and colourless corrugations on the back 
of some neglected shell. It is as though a man should chase a 
radiant fairy, and find himself suddenly checked in hot pursuit by 
a hard blank wall. 

Besides these, to be representative, our aquarium must contain 
its specimens of the hermit crab. Hermit crabs have a good deal 
to say for themselves, and are not to be despised. Without 
standing surety for all their ways and propensities, I may at any 
rate say that I think the hermit crab does wisely in this, that 
finding himself a thin skinned sort of an animal, with hardly any 
shell of his own worth speaking of, and yet endowed with an 
active temperament and a strong desire to climb about among the 
rocks and all sorts of dangerous places, he hastens to squeeze 
himself into some vacant shell, where he makes himself thoroughly 
at home for the time, but, not being a creature of one idea, does 
not hesitate to change it for a larger one, in due course, if he find 
that his growing powers suggest the move. 

Last, not least, there are the wonderful corals. I was going to 
call them beautiful, but it is their work which they make beautiful, 
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while they are content to remain themselves obscure, ordinary 
zoophytes. I fear it would be vain to look for them in the 
aquariums of our Zoological Gardens, or even in the monster 
which we hear of as to be seen in Paris, but remember, it is an 
ideal aquarium which I speak of. Well, these coral workers are 
gregarious, not solitary. They live and work in company, and 
they have the happy faculty of eliminating what is useful for their 
purpose out of the common element in which they exist, and 
transmuting it by a marvellous process into the beautiful fabric 
with which we are all familiar. Aye, gentlemen, and it is not only 
ornaments for the mantelpiece which they produce, or, at best, 
specimens for the cabinet, but by their patient toil solid rocks are 
made, and island after island lifts itself as it were by magic out of 
the waste uninhabitable sea, to become the dwelling place of man 
and beast. It is marvellous. Without their presence, you have 
but rocks and water, with them, a populous world springs to life. 

Now, briefly to apply my illustration, what we most want for our 
Society is a good working staff of corals. It is true that we must 
not be bard on the poor anemones. I confess myself to have a 
strong fellow feeling for them. It is very pleasant to sit at your 
ease and otiosely imbibe such information as may be brought to 
you. Besides this they have their right to existence like other 
creatures, unless they justify Mr. Darwin’s theory, and go out in 
the struggle, and they help to stock the aquarium. 

Our shrimps unquestionably have their use as they skip lightly 
from subject to subject, and devour a little knowledge here and a 
little knowledge there, without form or ceremony. They help to 
stir the water, and keep it brisk and lively. Of still more value is 
your hermit crab. He does not pretend to originality of research 
or knowledge. He has no idea of passing off the shell in which 
he walks about as his own, indeed it has a quaint half incongruous 
look about it, which would at once be detected by the eye of the 
naturalist, but he likes to know something about the world in 
which he moves, and he fastens on a subject on which some good 
book has been written, and he gets it up thoroughly and makes it 
his own, and then he writes us an interesting paper upon it, and 
then, let us hope, having done good service in this shell, he 
proceeds to migrate to another. 

As to the serpula he is a very provoking creature, so pretty and 
yet so coy. One wishes he would oftener let us have a sight of 
him, or, still better, hear his voice. 

But the good industrious coral that works well and works in 
company, and that finds his materials in the common things that 
surround him, is the best of members for building up a Society 
like ours. They give it a local hold, a solid foundation. They 
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do a real service to themselves and others by throwing an interest 
over many an object which otherwise would be passed by un- 
noticed ; their work is good and will last. 

Gentlemen, let me entreat you to aspire to the condition of 
being corals. And assuming that you do so, or have already 
exercised the functions of these useful creatures, let me venture 
on one piece of advice. There are various kinds of coral: there 
is white coral, and red coral, and, 1 believe, black coral. Acting 
on this suggestion of nature I would advise you to take some 
particular branch of those enquiries which we group loosely 
under the head of Natural Science, and make that your strong 
point. It is the old story of the subdivision of labour. I suppose 
the ideal of a Scientific Society would be one in which every two 
or three members had their special subject on which they were a 
safe authority, and yet all were sufficiently acquainted with the 
subjects studied by other groups or members, as to be able to 
bring an intelligent appreciation to bear on all that was brought 
into the common stock. The man against whom the joke is 
older than history that “ he knew lots of things and knew them all 
badly,” would not have been condemned to point so many morals 
if he had known any one thing thoroughly. 

Leaving the consideration of the branches of study, let me 
suggest a few special subjects which are quite unambitious, and 
might afford occasion for very good and interesting papers. A 
clear account of rain; how it is formed, when and why it falls, 
and how we measure its fall, would be sure to interest. So would 
the treatment of the kindred subject of the formation of dew, the 
very name of which refreshes the imagination. In another field, 
the funguses of the neighbourhood may be mentioned as a likely 
subject. In another, an explanation of those gossamer films and 
their belongings, which surprise us in the still air this autumn 
weather. Again, in summer, a paper on trees read, with specimens 
at hand of the foliage of the various trees of the neighbourhood, 
would contain a good deal of information which I have often 
vainly asked for. 

Again, we have not yet, I think, had our attention much called 
to chemistry, and yet I suppose a very little knowledge of that 
would afford occasion for numerous communications, which how- 
ever elementary, could scarcely fail to be instructive to us. 

Finally, I will make bold to advise all those who wish to make 
way in the study of physical science to give their best attention to 
their mathematics. Whatever path, almost, you follow, you will 
find yourself after advancing a little way mortified and arrested, 
or at any rate greatly hindered, if you are not a fair mathematician. 
You will feel like a workman without his tools, or like a poor 
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pedestrian who must toil slowly on foot over ground over which 
his better educated friends are whirled along by steam. 

I have now said what I had to say. You will pardon me if I 
have seemed to treat my subject in some places in a somewhat 
lighter vein than usual, for I assure you that there is a serious 
meaning under it; and you will join with me in the hope that the 
Harrow Scientific Society will deserve in the future, no less than it 
has done in the past, to be likened to one of those “ Happy 
Families” which we see sometimes in the streets of London, which 
instruct as well as amuse the bystander, and unite in the bond of 
a common society a strange variety of many kinds of beasts. 


Saturday, October 5th, 1867. 


THE Thirty-third Meeting of the Society was held at Mr. Bull’s 
House. 

Elgood was elected a member of the Society. 

Mr. Farrar mentioned that Mr. Ruskin had presented to the 
School a handsome collection of minerals and crystals; and on 
the motion of the President, seconded by Mr. Farrar, a formal 
vote of thanks to him was drawn up and signed by the members 
of the Society. 

Mr. Farrar announced that Mr. Ruskin had kindly promised to 
deliver another address to the Society. 


The exhibitions were :— 


A Seaweed from New Zealand : By EveRarp. 
Quartz with Nuggets of Gold... From Mz. Rusxty’s collection. 
An unusually small Pheasant’s egg se By Mr. Farrar. 
A Shop Sign-board, from Abydos a By AYRE. 
Several Scientific Instruments; a Donny’s Tube; a Philosophical Ham- 

mer; Franklin’s Pulse Glass .. .. By Mr. Grirrtru. 
Fossils from the Suffolk Crag ee we = By Evans. 


Parsons then read a Paper on Glaciers. 
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Saturday, October 12th, 1867. 


THE Society held a Special Meeting in the Vaughan Library, 
to hear an address from Mr. Ruskin. 


There were exhibited :— 


Some specimens of the Phasianide .. From Mr. Bevan’s collection. 
The Watering-pot shell (Aspergillum Jayanum) ; Siliquaria. 
By Mr. Farrar. 


Mr. Ruskin then addressed the Society on the subject of 
Crystallization, which he illustrated by specimens from his valuable 
collection. 

A vote of thanks to Mr. Ruskin for his interesting address was 
proposed by the Rev. Dr. Butler and carried unanimously. 


Saturday, October 26th, 1867. 


Tue Thirty-fourth Meeting of the Society was held at the Presi- 
dent’s House. 

The President announced that M. Ruault had become an 
honorary member of the Society. 

The President exhibited two sheets, representing the poisonous 
and edible Fungi (natural size), with an explanatory hand-book ; 
to be placed in the Vaughan Library. 

Also, some more specimens of the Indian Phasianide. 

Evans exhibited some Saxon and modern coins, and EVERARD 
some Burmese idols, with curious Sanskrit characters. 

Murray, maj., Bashford, Temple, sen., and Strickland, were 
elected members. 

~ Tetley read a Paper on “Stamens and Pistils, and the part they 
play in the fertilization of plants.” 
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Saturday, November 2nd, 1867. 


TuHE Society held its Thirty-fifth Meeting at Mr. Farrar’s House. 
R. C. Welch was elected a member. 
The President mentioned that Mr. Leaf had kindly presented 
the Society with £10. for the purpose of stuffing the collection of 
Phasianide. 


The objects exhibited were :— 


A Model of Brooks’ Deep-Sea Sounding Apparatus, made by a member 
of the School. . . By Mr. Farrar. 

A Caterpillar from New Zealand, with a ‘fungus attached 
By Mr. GrirFiru. 
Madrepores, Cornu Ammonis, Calamite ae .. By Eteoop. 
A collection of Red Sea Shells. . Ss .. By Mr. Youne. 


Mr. Young then read the following Paper: 
RED SEA SHELLS. 


TuHE shells I have brought for the inspection of the Society are a 
selection from a large number | collected myself nearly four years 
ago, on the shores of the Red Sea, with a few subsequent additions. 
Let me mention, for the warning of any who after hearing my 
story may be disposed to follow my example, that this is not the 
first time they have brought me into a most serious difficulty. If 
ever you should be tempted, as I was, in your zeal for conchology 
to wade “sans culottes” for many hours under a burning Eastern 
sun, you will probably find at last, as I did, that you have lost all 
the skin of your legs and nearly doubled their natural size, even 
if worse consequences do not ensue, but this was nothing in 
comparison of the predicament these same shells have now 
brought me into, of having to parade my ignorance of conchology 
before the Harrow Scientific Society. To be honest, it was not 
the pursuit of science so much as the love of beautiful forms and 
colours that sent me wading in the shell strewn pools of the Suez 
shore. I think, therefore, that instead of attempting to be very 
profound, I will try and give you from my own experience some 
idea of what is to be seen there by any one who has eyes in his 
head, time at his disposal, and a little spare cash in his purse. 
The love of beauty is often the beginning of science, and if I 
could inspire any of you with a desire to go one day and explore 
for yourselves, not merely the sand levels and coral pavements on 
which the Red Sea tide deposits its wealth of cones and trochuses, 
but the granite and sandstone ranges likewise of the Sinaitic coast, 
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that for lack of hearers whisper their old world tale of upheaval 
and cataclysm to the ears of silence, the store of strange flowers 
and spicy herbs that bloom and breathe in their so called “ desert” 
clefts, the wild water-worn Wadies populous with every kind of 
lizard and beetle life, and more populous still with the swarms of 
fantastic shapes and delicately coloured wings that nightly besiege 
the traveller’s tent-lamp: if I could send one of you hereafter to 
study this coloured picture-book of science, rocks, flowers, shells, 
insects, and the rest, at which I only glanced in passing; then I 
should feel I had earned your gratitude to day for making an 
exhibition of my shells, and—my ignorance. 

I need scarcely remind you that the Red Sea at its northern 
end is split as it were into two channels, by the wedge-shaped 
peninsula of Sinai. Both of these gulfs, Bahr Suez, and Bahr 
Akaba, are rich in mollusca, mostly of a similar character to 
those of the Indian Ocean, but of the four hundred and eight 
species of the Red Sea seventy-four are common to the Medi- 
terranean, from which it would seem, that these seas must have 
communicated since the first appearance of some existing shells. 
Where the water is shallow, and there is much sand, as on the 
African coast of the Gulf of Suez, shells of great delicacy abound, 
but this is not the general character of the Red Sea. It abounds 
no less in corals than in molluscs, and on the shores of the 
peninsula, which are rocky and shelve suddenly, there is a perfect 
overgrowth of coral, affording protection to the hardier tribes 
which affect the shelter of its crevices, but no long stretches of 
sand on which the waves may wash their more brittle treasure 
unbroken. As a general rule, therefore, the more delicate of these 
shells were gathered in the pools of the Suez shore. While the 
larger and more substantial belong either to the coast south of the 
Wells of Moses, or to the shore of the Gulf of Akaba. 

It was on the 15th March, 1864, that tired out with the ever- 
lasting crowd and clatter of Cairo, where I had been obliged to 
stay some weeks longer than [ had intended, I thought I would go 
down and spend two days at Suez until the camels could be got 
together for my “long desert” journey. People said to me “ Why go 
to Suez? there’s nothing there but dulness and dirt,’ and I am 
sorry to say this zs the character it has most unjustly gained, owing 
I suppose to the report of our Anglo-Indian friends who pass 
through without stopping. An old story however came to my 
mind, to which | have been grateful all my life, the story of “ Eyes 
and no eyes,” and I went. At Suez I found a pleasant hotel, kept 
by M. Schembri, a Maltese, where all the servants were Hindoos, 
and they called “luncheon” “tiffin.” I slept on a diwan in the 
verandah, for the hotel was full of people, who did not care for 
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shells: and early next morning, after fastening a large Nubian 
fishing basket round my neck, I sallied forth with a chicken, an 
orange, and an umbrella, in the direction of Gebel Attaka, a fine 
bold headland that looms over the gulf about fourteen miles from 
Suez, and marks the traditional scene of the Israelites passage. 
I found myself on a sandy beach a mile or more in breadth, along 
which, at every step I took, Trochus and Fusus and Scolopax kept 
thrusting their half buried points into notice, and the naked soles 
of my feet. The heat was intense; and shade of course there 
was none: but heat and glare were soon forgotten in the absorbing 
interest of that wondrous shore. Mile after mile I waded in 
the warm colourless pools where the shells lay thickest, and as 
one trochus always led on to another that was rosier but lay a 
little out of the straight line, my course was somewhat too circuitous 
to be consistent with progress. I longed to reach the Gebel, but 
the further I got, the further it receded, fading as the sun 
waxed hotter, from purple to lilac, and from lilac to the faint- 
est blue, till at last it went out of sight altogether, and what 
with the sultriness of the air, and the ever increasing weight of my 
basket, I was fain to lay myself down on the sand and sleep. 
When I awoke again, it was noon. The shore seemed enchanted: 
Behind and on either side of me vast quivering floods of mirage 
stretched far away into the distance. Suez showed like a reef on 
the horizon, the Gebel had mounted into the air; and for all I saw 
of the desert at my back, I might have drifted out from shore on 
some treacherous floating island. In front lay the gulf, bluer even 
than the intense azure of the sky above it, and beyond, the soft 
silvery hills of Asia, wearing that exquisite tint which is only to 
be compared to the bloom on autumn fruit. No sound but the 
weird cry of the sea gulls, attracted like myself by the abundance 
of litorinide, or the rustle of the tiny crabs that chased each 
other in myriads over the warm red sand. No hint of humanity 
save three tall Indiamen that lay lazily at anchor in the distance. 
To crown all, there was the sacred interest of the scenery, 
the vision of the cleft sea and the crossing host, as one had 
pictured it from childhood, realized in a solitude like this, as it 
searcely can be with a railway whistle in one’s ears, among the 
bales and magazines of Suez: and if I have given you any idea 
of the beauty and magic of the scene in which J found myself, 
you will not wonder that I prize my shells for memories which far 
outweigh their scientific value. 

It was evening when I got back to Schembri’s, with very weary 
limbs and some thousands of live testacea. In vain I tried to 
sort them on the floor of my bedroom, they would not keep their 
ranks, and from the peculiarity of their motion I now perceived, 
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what I had scarcely noticed before, that instead of each shell con- 
taining its own proper mollusc, almost all had been usurped by the 
hermit crab. This odd little creature, unlike most of his genus, 
has no tail armour. His head and chest are well guarded with 
visor and cuirass; but his conclusion, clothed as it is merely by a 
soft skin, affords a most appetizing morsel to his voracious com- 
patriots. Unlike most people he is perfectly aware of his own 
deficiency, and pride or prudence leads him to look out for a shell 
that will suit his measure. If he cannot find any tenement to let, 
and he is very fastidious as to style and colour, he falls upon 
some live mollusc, and literally eats him out of house and home. 
Once master of the shell he curls himself into it backwards, and 
drawing the larger of his two claws, for they are of very unequal 
size, tightly over the entrance, shuts himself in as with a living 
door. Here he remains like a hermit in his cell, or a soldier in 
his sentry box, for he is known by both names, the French calling 
him in their playful love of personification “ Bernard l’hermite.” 
As the little anchorite grows in size, and finds himself uncomfort- 
able, he will actually dissolve the internal spiral column of the 
shell by some chemical agency of which he is possessed ; but more 
often he will look out for another, never wandering far from his 
old shell, that it may be at hand in case of danger. Sometimes 
he will fidget into and out of a great number before he suits the 
increased importance of his tail. His life is a strange mixture of 
timidity and combativeness. Anything will serve him as a cause 
for quarrel with his own kind; and, as is the case with most of the 
crustaceans, the victor always eats his foe with perfect satisfaction, 
even though the victory may have cost him two or three of his own 
claws. And yet so abject is his terror when his tail is exposed, 
that he prefers to be torn in half rather than relax the hold of his 
tail-pincers, which are indeed the last pair of his legs modified for 
the purpose of adhering to his cell. Patience is the only way to 
unhermit him, and as I rode my camel beside the Gulf of Akaba, 
1 evicted him tail and all from many of these shells, holding them 
in my fingers till he thought all was safe, and, incautiously raising 
his claw, gave me the handle for a long steady pull. There is a 
great deal more that is interesting and amusing about “ Bernard 
Phermite.” You will find him among the whelks and periwinkles 
of any fishwoman’s stall, though he will scarcely be as elegant as 
my friends, or so choice in the architecture of his dwelling. 

But to return to my bedroom, which by this time is alive and 
running. I was much too tired that night to perform the herculean 
task of ejecting the crabs from some thousands of shells, so I procured 
from M. Schembri a cask half full of sawdust, once the receptacle 
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of brandy bottles, and despatched it next day to London, charged 
with a more lively if less spirituous freight. 

I should like to tell you many interesting facts connected with 
my desert travels, because there is a certain satisfaction in talking 
of things about which no one knows so much as yourself, but as I 
have promised to read a paper on shells, I ought not to wander 
from the sea shore. One thing, however, I should like to impress 
upon all who may hereafter travel in my steps. If you should get 
as far as Sinai, and then be told that Petra is inaccessible, and 
that it is no use making the six days journey to Akaba, but that 
you may as well strike north at once through the main desert to 
Hebron. Just go on, and never mind what your dragoman says. 
Arabs have no sense of natural beauty, and if you are fairly beaten 
by the Alawin Bedouins at last, as I was, and have to turn back 
upon your course from Akaba, you will find, unless I am much 
mistaken, that though you have a great and terrible wilderness 
before you, you have been compensated in advance by seeing 
nature, now in her oddest, now in her sublimest, now in her 
loveliest garb. There is nothing in all that region of wild forms 
and sudden contrasts, so strange as the sandstone archipelago of 
Hudherah (Hazeroth) ; nothing, I believe, in any mountain scenery 
to surpass the gtanite gorge of the Wady el Ain for mingled 
majesty and gloom; nothing so like what you might fancy the 
shore of fairyland to be as the sunlit beach of Bahr Akaba. 

Never shall [ forget the shout of “El Bahr!” that rose with 
the rising of that sweet blue sea in the distance, on the third day 
after we left Sinai. You can have little idea what the sight of real 
water is to desert-wearied eyes. And then, such water and 
such a shore: this bluer than painter could paint it, if he dared: 
that ever whitening with white shells, or variegated with “some- 
thing rich and strange” from the sea nymphs treasure house. 

I am afraid, gentlemen, it is monstrously unscientific to mention 
sea nymphs in your company, so by way of amends for this slip, 
I will select a few typical shells from my collection by way of 
texts, and try to hang a few shreds of information from them which 
may be new to some of you. King among the shells of that sea 
shore is the giant clam, or cham, not that you find such monsters 
lying on the beach as you may see full of holy water in the church 
of St. Sulpice at Paris, although single valves of considerable size 
and weight are here and there as plentiful as stones. The clam 
which belongs to the genus Tridacnide is only found in warm 
seas, and chiefly among coral reefs to which he attaches himself, 
like many other bivalves, by spinning a cable (or byssus, as it is 
called). This cable is sometimes so strong as to require an axe 
to sever it from the rock. The strength of the creature is also 
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evident in the muscles which he exerts to open and close his shell. 
Darwin says in his journal, writing of the clams in the lagoon of 
Keeling Island, that a man who got his hand clinched between 
the valves would not be able to withdraw it as long as the animal 
lived. The shape and colour of the clam shell, which differ con- 
siderably in the same species, are partly determined by the growth 
of the reefs to which he anchors, and the more or less sunless 
depths of his habitat. If he moors himself in deep still waters, he 
becomes frilled and goffered like this; but here is another speci- 
men, which has manifestly known more than his companion of the 
rubs and knocks of a sea going life. The age to which the clam 
lives is a matter of uncertainty, but it is supposed that some 
monsters have outlived a century, owing to the enormous bulk of their 
shells, which, when prevented by the surrounding coral from grow- 
ing outwardly, thicken internally, and become so solid as to lose 
all trace of organic structure. One more fact about the clam, which 
is, that he is good for food, and if well grown will feast as many 
Indians as he weighs pounds. 

Another of the large shells I found in great abundance is the 
Pteroceras, better known as the spider or scorpion shell. In one 
spot I came upon a large number with horns fully grown, and 
richly coloured lips, but the saddle bags of my camel were not the 
most convenient kind of packing case for so eccentric a shape, and 
I was reluctantly obliged to leave them where I found them. The 
creature is a very interesting one, for this reason, that it exemplifies 
in a marked manner what is perhaps the most wonderful pheno- 
menon in the natural history of shells—namely the change which 
takes place between the period of youth and maturity. These 
curious projecting horns, with their sharp points and bold curves, 
are not found at all in the baby spider, whose connection with the 
family of strombs is at once evident, while that of its parents has 
almost to be taken on trust. 

Look again at the Cowrie as an instance of strange metamor- 
phosis in the opposite direction. You would mistake it for a 
volute with its prominent spire and thin sharp lip. How comes it 
that the old cowrie is so sleek and rounded, so different from this 
young specimen? It is not enough to say that the outer lip 
gradually curls in and thickens so as to imitate the form of the 
inner. Whence comes the substance that thickens the shell? Why 
are the lips serrated? How is the spire buried? What is the 
cause of the deep warm colours we admire in the full grown 
panther cowrie? All these are interesting questions to which I 
ean do little more than hint an answer. What isa shell? Is it, 
as all people thought once, and many people think still, merely 
the house of the creature that lives in it—a thing to be admired 
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and classified by its colours, its whorls, or its hinges, without 
regard to the creature that tenants it? or is it something more than 
this; possibly as much a part of the animal that is attached to it 
as the vertebre of our spines are part of ourselves; no dead 
matter, but a living substance? Such indeed is the fact, and one 
of the main differences between the baby mollusc and the baby 
man is this, that while the bony structure of the human being is 
gradually developed within the soft fleshy integument that hides 
it from our view, to serve, so to speak, as its framework and sup- 
port; the mantle (as it is technically called) of the mollusc, which 
is a flexible membrane enveloping its body, secretes by degrees a 
substance harder than our bones; to form not in this case a frame- 
work, but an external defence of the pulp, which we call its shell. 
Some molluscs indeed there are, the cephalopods or cuttlefishes, 
about whose peculiarities I hear the Society is already promised a 
paper, that have no external shell, but a kind of bone which lies 
loosely in the mantle, but the shells of most molluscs are thrown 
off externally. The mantle in the univalves generally takes the 
form of a sac, with an opening in front from which the head and 
limbs of the animal project. In the bivalves it is divided into two 
separate lobes, which lap over the two valves. Now to return to 
our cowrie, which, though a univalve, has a two-lobed mantle; we 
can understand how each layer of the shell, for it consists of many, 
was once part of that mantle, either in the form of a simple mem- 
brane, or a tissue of cells; and that, as new layers of shelly 
matter were successively thrown off and spread over the old layers ; 
what was at first but a thin crust became a coat of mail, till at last 
the points and edges of the young mollusc were rounded into the 
smooth shining armour of the adult. Nor was this all, for while 
fresh layers of enamel were being added externally by the over- 
lapping mantle, the creature kept continually dissolving the internal 
layers of its shell-wall, as if bent on obliterating all traces of its 
youth. The pale streak we generally notice on the back of the 
cowrie indicates the point of junction, or approximate junction of 
the two lobes of the mantle. Over all is spread the epidermis, 
which is of animal matter, formed by the margin of the mantle, 
and upon this the colours of some shells, especially of land shells, 
depend. Here is a stromb which was once mottled. You see I 
have removed all vestige of colour by removing the epidermis. 
But the tints and patterns we admire most are usually confined to 
the surface beneath the outer coat: and are often noticeable upon 
the mantle itself, which transfers them to the shell. You may 
often liberate the most beautiful colours on a common looking 
trochus by removing the outer layer with spirits of salt; a little 
further perseverance with acid and brush, will reveal the pearly 
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coat which is secreted by the most delicate part of the mantle— 
that, namely, which contains the viscera. But the best illustration 
of this subject is to be found in a shell cameo, the manufacture of 
which consists in the partial destruction of the enamel layers of 
the shell. The inhabitants of shallow water are as a class more 
brightly painted than those found in deep seas, which would seem 
to imply that the secretion of colour by the mantle depends greatly 
upon the action of light. Then, again, it is impossible to help 
noticing that the part of a shell which is turned towards the light 
during the life of the creature that inhabits it is more deeply 
tinted than the under side. Bivalves which moor themselves to 
reefs, and vegetate there, such as the spondylus and many of the 
pectens have the upper valve richly dyed, while the lower is almost 
colourless. The backs of most spiral shells are darker than their 
under sides, because as the creatures move in their natural state, 
the apex of the shell points upwards. Conversely, to take an 
instance from western seas, the purple of the Ianthina or violet 
snail is deeper at the base than on the spire, because as it trails its 
egg-raft along the top of the waves by means of a projecting foot, 
it necessarily sails with the aperture upwards towards the light. 
There is a shell, of which I picked up rather a nice specimen, 
which will serve me for another text. It is the Lima, or file shell, 
so called, I suppose, from its ribbed and radiated surface. It 
belongs to the family of the Ostreide, and might be unscientifically 
described as something between an oyster and a fanshell. Well, 
who would suspect this modest looking bivalve, delicate as it is, 
of belonging to one of the most beautiful of marine animals? 
Still less would the scientific description of its owner give one a 
hint of the fact. The shell is always white, but the live lima is 
either of a deep or pale crimson colour, with an orange mantle of 
two lobes, to the edges of which is attached a lovely fringe of the 
same hue. The animal propels itself with the hinge uppermost, 
in this position, by opening and closing the valves of its shell. 
Its locomotion in water is not unlike that of a butterfly in the air, 
and its progress is no doubt helped by the graceful tentacies of the 
fringe which keep up their writhing contortions, just as our hearts 
keep up their action, without any conscious effort on our own part. 
But besides the fringe, the Jima, like all bivalves, has a foot which 
is exerted through a gap in the anterior side of the shell. This 
limb no doubt has various uses. It manifestly acts as a rudder to 
the lima; but in the case of some bivalves it serves for a screw 
propeller, by absorbing a quantity of water into its spongy texture, 
and suddenly expelling it again; then it is the prehensile organ of 
_ the animal, by which it captures its food, or a contractile lever 
by which it hauls itself towards the object it has grasped. In 
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some rare cases it is even used as a punt pole by the ingenious 
mollusc ; which by dint of its muscles can stiffen the limb as well 
as contract it, and so help itself forwards by pressing against the 
sand from behind. But all limas are not thus active. Many of 
them spin a byssus and moor themselves to arock when they grow 
old; others make an artificial burrow of coral fragments, and hide 
themselves as in anest. I do not know why this should be so, but 
the habit is not peculiar to shell fish. We often meet people, who, 
as they get on in life, grow tired of moving, and find it very com- 
fortable to bury themselves in a burrow of outworn prejudices, 
where they can close up both openings, or to spin a theory and 
insist upon sticking by that to one spot which after all may be a 
very barren one. Let us take warning by the lima. 

I selected the clam to illustrate the strength and size attained 
by some of the molluscs. The spider shell and cowrie as instances 
of the marvellous changes to which their forms are subject, 
and I have described the lima in order to show how beautiful and 
ingenious are their methods of locomotion. Here is another shell 
which if it illustrates nothing in particular may at least lay claim 
to oddity. It is not new to the Society. Mr. Farrar exhibited 
one of a different species a few weeks back, nor can I lay claim to 
have picked up this specimen myself, although I found the 
fragments of one three times the size, and which, had it been 
perfect, would have been the most valuable shell in my collection. 
Perhaps you will be surprised when I tell you that this shell is a 
bivalve, and in this consists its oddity. If you will examine it 
closely, you will perceive at the lower end of this long tube the 
umbones of a very tiny shell, which is in fact buried in it, and 
looks much more like a subsequent accretion to the cylinder than 
the source of its growth. What can so insignificant a creature 
want of so enormous a tube. As it grew in size it seems to have 
discovered the attractions of a large chimney corner, and instead 
of enlarging the valves of its shell like an ordinary mollusc, to 
have determined to “ go out” in a novel kind of architecture. The 
lower end of the tube, you see, is closed by a perforated disc like 
the rose of a watering-pot, whence the Latin name of the creature 
“ Aspergillum” and the French “ Arrosoir.” It belongs to the 
family of Gastrochenide or gaper shells, so called because their 
valves when closed do not unite completely, but leave a moderately 
wide aperture. They are all burrowers, and breathe when buried 
in sand or rock by means of long retractile siphons, which pro- 
trude through the aperture to the surface. In the common Mya 
these siphons are unprotected by any tube. Here is a specimen, 
in which the siphons are shrivelled up with age, that in their live 
state would have been capable of considerable extension at the 
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will of the animal. The peculiar species of “‘ watering pot” I have 
shown you protects its siphons by means of a calcareous tube, at 
the upper end of which is always one, and sometimes as many 
as three ruffles. Mine has two, with the rudiment of a third. The 
broken specimen I found near Suez had three beautifully de- 
veloped frills. These are manifestly formed by the siphonal 
orifices, as the animal continues elongating, after it has fixed its 
valves and ceased to burrow, or perhaps when it is compelled by 
the accumulation of sediment to lengthen its tube upwards. 
There is no little analogy between the habits of the razors and 
piddocks of our own shores and those of these rarer molluses from 
the Red Sea and Japan; but 1 have said enough to prove the 
oddity of the creature, which was what I started with affirming. 

I must not close this paper without alluding to one little shell 
for which I have a great affection, partly because I used to think 
as a child that to find a real live one would be a fortune in itself, 
and partly because, as far as I know, it is one of the peculiar 
treasures of Bahr Akaba—I mean the strawberry trochus, or 
Pharaoh’s tooth, which I am told is now called Clanculus. After 
searching in vain for my favourite for some time, I at last picked 
up one that had fallen a victim to some stromb or whelk. Terrible 
vandals are the whelks with their rasp-like tongue ribbon. When 
I reached Akaba, 1 showed the perforated shell to the Arab lads 
who hung about my tents, and offered “ backsheesh” for any that 
were “teieb.” After that 1 had no lack: and in a stroll I took 
one evening down the Mecca shore, | came upon a whole shoal of 
them crawling over the seaweed-covered rocks. All trochuses are 
vegetable feeders, and should be sought for more or less close to 
the edge of the tide ; but of all the one hundred and fifty species 
that exist I do not know of one that can rival the beaded beauty 
of “‘ Monodonta Pharaonis.” 

Well, gentlemen, it is time we left the sea shore, though I 
assure you, now I have once got back to it again, I find it very 
hard to tear myself away: what with the shells, and the heaps 
of red and white coral, the madrapores and the sponges, the 
gorgeously painted fish that lay basking in the clear pools; the 
showers of silver fry that played like watersquibs over the 
surface of the quiet sea, pursued, I suppose, by some finny foe ; 
the rocks of red and yellow sandstone, that sometimes all but 
barred our path; the sunsets that drenched the mountains of the 
Mecca shore with floods of crimson such as I have never seen 
elsewhere ; the cool stillness of evening, with Orion and the 
Pleiads caught in the shining gossamer of the Zodiacal light—all 
this, and much more, makes me wish myself back beside Bahr 
Akaba again. Whether or no I have been able to interest my 
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audience, I feel very grateful to you for obliging me to live over 
again in recollection the sights and impressions of those bright, 
unclouded days. Do not be content with my description, but go 
as soon as you are well past your last examination, if you have 
nothing better still to do, and try for yourselves what tent life is 
like in the desert of Sinai. You will find that you never breathed 
so freely before, and that to have been face to face day by day with 
the great teacher Nature, where there is neither din nor interrup- 
tion, but where you have but to look and listen to descry her 
finger and to hear her voice, will be to you a life-long lesson of 
love and reverence, and a fund of quiet happiness that you will 
not easily exhaust. 


Saturday, November 16th, 1867. 
TuHE Thirty-sixth Meeting of the Society was held at Mr. Ruault’s 
House. 


Pennefather and Woodward were elected members. 


The exhibitions were :— 


A Sea-Horse (Hippocampus) from Naples .. .. By Everarp. 
Chinese Padlock; New Zealand Idol; Fe and small New Zealand 
Fish Hooks .. : oe .. By MEEK. 


A very interesting Paper on British Land and Freshwater 
Molluscs was read by Mr. Soden Smith (who has become an 
honorary member of the Society), illustrated by a most varied 
collection of Shells. 


Thursday, November 28th, 1867. 


Tue Thirty-seventh Meeting was held at Mr. B. Smith’s House. 
Apcar, maj. was elected a member. 
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The exhibitions were :— 


Two Microscopes, with various objects, illustrating the formation of 

Shells .. .. By THE PRESIDENT AND Mr. GRIFFITH 
A piece of Lepidodendron, in Coal .. suk .. By TEemp.ue. 
Ammonites, Nautili, Belemnites .. By Mr. GrirrirnH anp Everarp. 


Mr. Hayward read a letter from the Times, respecting the 
appearance of the November Meteors, as observed by Mr. King- 
ston, at Toronto, in America. 


A Paper was then read by Everard on 


CEPHALOPODS. 


Of which the following is an abstract. 


THE author gave an account of the classification of the Cepha- 
lopods usually adopted. The great subdivisions being named 
after the number of the gills Tetrabranchiata and Dibranchiata. 
These natural groups were also defined by other marks ; those which 
have four gills being characterised by the absence of an ink-bladder 
and the presence of an external chambered shell, the chambers of the 
shell being connected by a tube. Those cephalopods which have 
two gills have an ink-bladder, and their shell is commonly internal. 
In the paper nautilus (argonauta) the shell is external. 

The Tetrabranchiata include the nautilus, orthoceras, gonia- 
tites, ammonites, and many other fossils. 

The Dibranchiata—sepia, soligo, octopus, argonauta, and be- 
lemnites—the chief fossil representative of this group. 

In the remainder of the paper the author gave a detailed 
account of the anatomy of the most important species. 


a 
Thursday, February 13th, 1868. 


Tue Thirty-eighth Meeting of the Society was held at Mr. 
Hayward’s House. 

The Rev. E. H. Bradby, on leaving Harrow, vacated the 
office of President. Mr. Hayward consented to supply his place, 
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having been previously obliged to resign the Presidency before his 
term of office had expired. 

Votes of thanks to Mr. Bradby, and to Heberden, late Secretary, 
were passed unanimously. Meek was elected Secretary vice 
Heberden; and Parsons, Treasurer, vice Pilcher. 

A vacancy in the Committee was filled up by the election of 
Woodward. 


The exhibitions were :— 


A Celt from Assam ; a Flint Arrow-head from Abbeville ; a Flint Chisel 

from Denmark. . fe sts By Mr. Farrar. 

A Stuffed Pomerine Skua .. ae at .. By BaLrour. 

Two Electrotypes of Early Coins—one of Rhodes; the other of 
Artaxerxes, supposed to be the first instance of a likeness 

By Evans. 

Several specimens of Lava from Vesuvius. . .. By Mr. Youne. 


Mr. Young then read the following Paper on the 
ERUPTION OF VESUVIUS, 1867-8. 


Sir John Herschel, in a little book he published last year, begins 
an interesting chapter on volcanic phenomena, with the statement 
that though he had never been fortunate enough to see a volcanic 
eruption, or to be shaken out of bed by an earthquake, yet he had 
thought a good deal about such things, and had wandered over 
and geologized among almost all the principal scenes of volcanic 
activity or inactivity in Europe. I have devoted, I regret to say, 
but little thought to the subject and still less geological enthusiasm, 
and the only excuse I have to offer for venturing to talk to you to 
day upon matters of which I know but little, is just that experience 
to which he could not appeal, and that alone; I have been startled 
out of bed by the shock of an earthquake, and I have seen 
Vesuvius in eruption. It is the latter piece of good fortune I will 
try and describe as graphically as I can, in hopes of giving you a 
clearer idea than you can get from the Times, of the strange 
grand sight that just now is riveting all eyes along the Campanian 
Coast, as “the blue wave rolls nightly” on the Bay of Naples. 

Well then, I shall suppose you to ask me two very simple 
questions :—“ What did Vesuvius look like at a distance?” and 
“ What did it look like close?” These questions I will answer to 
the best of my power. 

Our first view of the burning mountain was from the window 
of our railway carriage, as we wound round the base of the hills . 
that back Naples on the north. We had been travelling all day 
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from Rome; it was about six o’clock in the evening, when we 
spied through the dimmet to the south of us a dark mountain side 
against a deep red glare, as of some mighty bonfire. You may 
fancy we did not take our eyes off it for long together till we 
found ourselves standing on the quay in front of the Hotel de 
Russie, and facing us, across the northern angle of the bay 
though still seven miles or more off, the beautiful lava-streaked 
cone of Vesuvius. 

The Volcano had not long recommenced action, having for a 
time after its first eruption in the autumn, apparently exhausted its 
energy. We were told that previously there were no streams of 
fire to be seen on the mountain side, but simply a grand fountain 
of red hot stones and lava, made all the more splendid by contrast 
with the snow which whitened the cone: but now the snow was 
gone; a lurid cloud rested on the summit, and from the fringe of the 
cloud seemingly over the edge of the crater, there issued a river of 
fire which almost immediately split into two separate streams, and 
these uniting again half way down the mountain, formed some- 
thing like a red hot tail to a red hot kite. This fiery tail at the 
time we reached Naples turned in the direction of what is called 
the Hermitage, a lonely building which stands on a spur of the 
mountain between two deep gullies. During the day time there 
was little to be seen but an angry cloud, but no sooner did the sun 
set, than the lava streams which before were only to be dis- 
tinguished by lines of vapour hovering over them, glowed and 
sparkled with all the semblance of a fiery cascade. Sometimes 
when the outline of the mountain was obscured, and nothing was 
to be seen but the gaping glaring wound on its front, one might 
have fancied it a flash of forked lightning, caught and stamped 
on the face of some lowering storm-cloud. We were not lucky in 
our weather. One day passed and two days passed, and still we 
had been unable to set foot on the mountain, but late in the 
evening of the second day, the sky cleared, and we made our first 
expedition. A drive of something over an hour brought us to 
Resina, a town at the base of Vesuvius, which covers the ruins of 
Herculaneum. Here we took a guide and began our trudge: first 
up an interminable stony lane with vineyards and orchards on 
either side, then to the left along a narrow path from which one 
looks down over the bay and the city, and the village-dotted 
plain, and exclaims “E bella!” and then along a zigzag 
path which crosses the lava of 1859. This vast torrent issued 
from several craters, which rose in that year on the side 
of the cone, and parting into two streams flooded the two. 
gullies on either side of the mountain spur of which I spoke 
before, almost filling up the Fosso Grande, which is the name 
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given to that on the left. The old road to the Hermitage, small 
portions of which we passed from time to time, was completely 
inundated, and a new causeway has since been made over the 
lava. From Naples this once red and molten but now black and 
barren mass might almost be mistaken for copse, but it was like 
anything rather than green trees when we viewed it close. Its 
real colour was a deep rich umber, and the hard ropy surface 
abounded in chinks and caverns and petrified bubbles, not yet 
quite cold, for though it had been cooling for nearly ten years, 
puffs of steam still rose here and there, and the heat was quite 
sufficient to enforce a quick withdrawal of the hands we inserted 
into the holes and crannies. 

And now the sight above us was grand beyond description. 
For the twin streams of lava, as we got nearer to them, seemed no 
longer to fall, but to rise out of the blackness of the night like two 
giant arms of fire, diverging from one trunk and clasping hands 
again as they disappeared two thousand feet higher up under the 
scornful smoke of the crater. Now, too, we heard plainly the roar 
of its wrath, and our nostrils caught the fumes of sulphur with 
which the whole atmosphere was charged. 

The Hermitage was reached at last by a great many zizags, and 
here we were on a level with, or even slightly above the extreme 
limit of the new lava, which was slowly trickling down the gully 
to our right. A short walk along the mountain ridge, during which 
the wind buffeted us fiercely ; then a steep descent into the foss, 
and we stepped at once on to the still smoking heaps of loose 
broken lava or scoriz, which are the deposit of the present erup- 
tion. A rough scramble over ridge and furrow, which was rather 
exciting until one’s boots got used to the red hot cinders one 
dislodged; a stiff clamber up the final ridge of stones, and we 
found ourselves looking down upon a river of liquid fire, some 
three yards broad, close beneath us; which seemed in some 
unaccountable way to be making for itself banks or walls of hot 
scoriz as it flowed onwards. 

To descend from our comparatively safe eminence to the edge 
of the current was to be scorched almost to a cinder oneself, for 
the heat was tremendous: but we could watch it from where we 
were, sluggishly tumbling over itself, as if each portion of lava, 
on coming to the front, was afraid to take the lead, and stood still 
while another portion was shot over its head. It was harder now to 
distinguish the two flaming arms that were so obvious before, for 
the whole mountain side seemed alive with broken cascades of fire, 
and in places the lava appeared to issue fresh from some lesser 
vent to swell the main stream. But there was more to see and 
grander, and I must take my audience higher than the Fosso della 
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Vetrana. The guides absolutely refused to ascend the cone that 
night, so we returned to Naples, which we did not reach till three 
in the morning, and started off again after sleep and breakfast 
“integros accedere fontes.” As we passed the scene of our last 
night’s wonder, all was changed ; the lava we watched was dead or 
dying; and now a new stream was making its way in the opposite 
direction, and causing many a face in Torre del Greco to gather 
blackness. We bore this time to the left of the molten stream, 
still clambering over the ridges of hot scoriz, till we found firm 
ground for our feet once more on the lava beds of 1855. 

We were now in what is called the Atrio del Cavallo; a crescent- 
shaped corridor, which separates the cone to which the name 
Vesuvius belongs, from the semicircular ridge called La Somma, 
which is in all probability part of the ancient crater of the mountain 
—that crater in which Spartacus and his fellow gladiators were 
besieged by Cl. Pulcher—and which gave birth to the present 
cone in the great eruption of 79, when Pompeii was destroyed. 
Nothing can exceed the gloom of the Atrio del Cavallo. The lava 
dykes of La Somma reminded me of one of the somberest scenes 
of the Arabian desert. To the right of us ugly and stark and black, 
without a scrap of vegetation, rose the cone we were presently to 
climb, encrusted with coil on coil of the petrified lava, or overspread 
from top to base with acres of loose scoria and crumbling ashes. 
We got almost round to the back of the mountain before we 
attempted to ascend—almost out of sight of the eruption, though 
not quite out of earshot. A steep—very steep scramble up the 
cone brought us to the summit of what was the crater of Vesuvius 
before the present eruption. This is now completely filled up, 
and we walked over newly formed lava beds showered with sulphur, 
as though with some gay yellow lichen, to the very mouth of Orcus. 
Not forty yards from us rose the actual cone of eruption, new 
born in the centre of the old crater, and increasing in bulk every 
moment as it was subjected to a fresh hail of stones and ashes. Out 
of this issued volumes of white steam, which paused and hung about 
the crest like bales of the whitest cotton, and at intervals of three 
or four minutes—by way of awful contrast—a still mightier column 
shot up straight from the centre of the cauldron heavily charged 
with cinders, which rendered it as black as the blackest smoke. 
Beautiful it was to watch these gigantic discharges of woolly 
blackness as they rose and spread themselves out high in air, foils 
to the red hot stones that were tossed up along with them, and fell 
back hissing into the crater, or rolled rattling down the cone. Our 
guide beckoned us on, and though it was almost stifling to breathe 
_ the sulphur fumes with which the air was jaundiced, we crept to the 
side of the glowing trough down which the virgin lava was rushing 


28 Eruption of Vesuvius, 1867-8. 


with all the bubbling fury of its new birth. Once and again, we 
were baffled for the furnace was seven times hot, and it needed 
courage even to catch a glimpse. But there it was, welling out of its 
fountain in the slope of the volcano, now cleaving, by its very heat, a 
channel for itself in the lava of former eruptions; now arching 
over its own narrow bed by the splashing of vitrified matter. 
Some fifty yards lower down we watched the flow with more 
comfort to ourselves where the crevice was broader, and the stream 
already cooler; here it issued from beneath such an arch as I have 
described, was joined, as it seemed, by a fresh current bubbling up 
from beneath, and disappeared once more under an arch similar 
to the first. And here we boiled our eggs, and imbedded our 
pence, while the sun set kindly, adding not a little to the already 
weird effect of the scene. Our descent of the cone was rapid; 
for we galloped down a shoot of cinders in three or four minutes. 
Darkness overtook us in the Atrio del Cavallo, and when we 
passed once more to the north-west side of the mountain, the 
lava streams were glowing brightly as at our first midnight visit. 

And now, that we have made ourselves acquainted with some 
of the prominent phenomena of an eruption, let us enquire what 
it all means. Numberless questions there are of great interest 
one would like to have answered. I wish I could do more than 
reply to a few of the most elementary. What are volcanos? Do 
they serve a useful purpose in the economy of nature, or are they 
simply destructive? Why are they found where they are? What 
are the laws which regulate the recurrence and the intensity of 
eruptions? What is lava?—its composition, its motion, its pro- 
perties? Let me try to throw a little light on these points in as 
brief a compass as possible. We may start, I think, with the 
assumption that nothing in nature is useless; even what seems 
most destructive of that harmony we cannot doubt to be in 
accordance with the mind of the Creator, on closer inspection, is 
found to be part of a grand scheme of compensation without which 
there would be no unity at all. 

It is the business of science to touch these elements of destruc- 
tion with the wand of order, and to show that the beast that preys, 
the storm that uproots, the volcano that overwhelms, have their 
places, too, in the harmony of creation, and work to a beneficent 
end. The old Ionic philosopher, who said that “ Strife was the 
parent of all,” unconsciously uttered a deep scientific truth, and in 
no province of creation is that truth more strikingly illustrated 
than where geology notes the everlasting strife of sea and land. 
Wherever these two elements meet, there is no peace; yet the war 
is unequal. Whether the coast-line be chalk, or sand, or hard 
rock, no matter, earth must give way, and the sea triumphs ; now 
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wearing down its enemy by slow torture, and spreading out the 
stripped spoils over its own depths; now receiving them in more 
abundant measure from the rivers, or carving for itself at once 
huge slices of the yielding sandcliff. There is, it is said, sufficient 
power at work, and it has been long enough at work, to have 
reduced all the continents and islands of the globe to powder, and 
to have strewed them over the bed of the ocean. It is plain, then, 
that there must be compensation somewhere. Earth must have 
its revenge. Where then are we to look for the process of resto- 
ration? It is the volcano and the earthquake that are the rough 
but kind restorers of earth’s losses. And they work not by fits 
and starts merely. Though their energy is more visible at one 
time than another, yet the work of restoration is continually going 
on somewhere in the world. Not always in the shape of sudden 
upheavals of new soil—like the sudden apparition of Monte Nuovo 
in the middle of Lake Averno, which took place in 1538; or the 
elevation of the whole coast-line of Chili and the chain of the 
Andes (seven feet in a night), which happened only forty-six years 
ago—but the process is in some quarters of the globe continuous 
however slow. For instance, Norway and Sweden, with the rest 
of the Scandinavian region, are rising out of the sea at the rate of 
two feet per century. Thus, then, there is a great cycle of change 
—“ Omnia mutantur nihil interit ?’—and in this cycle of change the 
volcano and the earthquake in reality play the part of conservatives. 
But secondly, what is the power which sets these agents in motion ? 
The answer lies of course in the fact of the earth’s central heat. 
Whether or no the interior of the globe be an ocean of melted 
matter, or a solid mass unable to melt from the enormous pressure 
to which it is subjected, thus much is certain, that at twenty miles 
depth the earth is in all probability red hot,.and beyond this 
depth there are seas, or possibly one vast ocean of molten mineral 
substance. We know also that there is water in abundance, and 
sulphur, and other vaporizable substances, condensed by the 
pressure exerted upon them. What will be the effect when the 
earth’s crust is thinned by the spoliation I have described? Just 
imagine the gigantic power of the imprisoned gases ready to take 
advantage of any weak quarter. Why, it is plain that cracks must 
occur sooner or later, and that when this happens up will go the 
land on the light side, and down on the heavy side ; and this és 
just what happens when an earthquake takes place. The land is 
seen to rise; the sea coast, and often a large tract in the bed of 
the ocean subsides ; and just as water oozes through cracks in ice, 
so the lava, which is nothing but fused mineral substance, creates 
for itself a vent in a new volcano, or avails itself of an old one, 
with this great difference, that the outburst of the lava is rendered 
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a thousandfold more violent by the expansion and explosive force 
of the imprisoned gases. And where more likely that such cracks 
should occur, than just along those lines where the land loses and 
the sea gains most. Point to an active volcano, if you can, away 
from the sea coast. Etna, Vesuvius, Hecla, Teneriffe, Cotopaxi, 
Torullo, Erebus, all overlook the sea; and the only inland voleano 


to be found is Mount Demawend in Persia, which is itself on the 


shore of the greatest lake in the world—the Caspian. 

Volcanic eruptions are almost always preceded by earthquakes, 
by which beds of rock that overlie and keep down the struggling 
powers beneath are dislocated and cracked, till at last they give 
way, and the strain is immediately relieved. It is when this does 
not happen, when the force below is sufficient to heave up and 
shake the earth, but not to burst open the crust and give vent to 
the lava and the gases that the greatest havoc takes place. Such 
was the earthquake of Lisbon, the shock of which extended even 
as far as the north of Scotland, or that which but a short while ago 
desolated Mitylene. 

Lastly, a few words as to the lava itself. Lava is not one 
mineral, but many minerals, being a general name for all mineral 
matter that issues, or has issued from a volcano in a state of 
fusion. Hence one reason of the great variety in its shape and 
colour, to which also the rapidity or slowness with which it cools 
has much to say. When it first wells up it is perfectly liquid, of 
an intense white heat, but a very few yards of flow are sufficient to 
reduce this temperature considerably. The stream as it grows 
more cohesive becomes more sluggish and ropy, especially where 
it comes in contact with the sides or bottom of its channel, to 
which it has to impart some of its heat. In consequence of this, 
the surface takes a convex form, the centre of the stream flowing 
faster than the rest, and at last from exposure to the cold, and 
probably also to the escape of heated vapour from the interior of 
the mass, cracks into innumerable fragments. ‘These lie ina deep 
layer on the surface, or roll to either side of the convex current, 
and form those banks or walls I have mentioned, and which, from 
their extreme regularity we could hardly believe to be natural. 
The scoriz which lie on the surface are bad conductors of heat, 
and enable the lava to retain its fluidity for months and even 
years, while they also make it possible to cross the current, 
though I cannot say I should have liked to be put to the fiery 
ordeal. 

One more fact about the lava, another instance in that series 
of counterbalances that pervades all nature. However bad a 
neighbour a volcano is in one sense, the lava pays its way by the 
extraordinary fertility of the soil composed of its pulverized 
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surface, and of the ashes thrown up along with it. The vines 
which produce the wine called Lacryma Christi, on the side of 
Vesuvius are famous, but a still greater proof of the fact is to be 
found in the triple crops which flourish on the same soil. Every- 
where you see apple trees festooned with vines, orchards and 
vineyards in one, and though it was not the time of wheat when 
_we climbed Vesuvius, it was evident that corn too would ere long 
be springing beneath the vines. Such a sight would make an 
English farmer open his eyes wide. 

I will only add that I hope this very imperfectly scientific 
account of Vesuvius, will be suplemented, or criticised, or 
corrected, or confirmed, or at least contradicted by either of 
my two travelling companions. 


Mr. Bowen, who had accompanied Mr. Young to Italy, then 
stated his ideas about the nature of lava, and described some 
experiments, illustrating them. 

Mr. Steel described his own experiences of Vesuvius many 
years ago. 


Thursday, February 20th, 1868. 


Tue Thirty-ninth Meeting of the Society was held at the Presi- 
dent’s House. 

Howell and Burn were elected members. 

Some remarks were made by the President on the transfor- 
mation of Natural Forces, showing that force, like matter, is 
indestructible, and that energy, when apparently lost, is converted 
into heat, or some other equivalent. 
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Thursday, March 5th, 1868. 


THE Society held its Fortieth Meeting at Mr. Bull’s House. 
Matheson and Currie were elected members. 
A speck of Nutmeg was exhibited by Mr. Farrar. 


Welch then read a Paper on 


LOCOMOTIVE STEAM ENGINES. 


In this paper the different parts of a Locomotive and the duties 
they respectively fulfil were first described, and then the various 
improvements and inventions in use on the best engines were 
explained. 

As diagrams and models are necessary in order that the com- 
plicated machinery of the Locomotive may be fully understood, 
this abstract is limited to an explanation of some of the principal 
improvements. 

Formerly, coke alone was used for the fire, on account of the 
smoke coal created, but now coke is found to be too expensive, 
and is only used on the Underground, and a few other Railways, 
where a total absence of smoke is desired; many plans therefore 
have been devised for consuming the smoke, one is to divide the 
fire-box into two furnaces by a vertical longitudinal partition con- 
taining water, and communicating with the boiler, these furnaces 
are fed alternately, and the gases from each mix in a chamber 
termed the “ combustion chamber,” where the smoke is consumed 
before it enters the tubes. Another plan is to build inside the 
fire-box an arch of fire-brick, this gets intensely heated and causes 
all the smoke to be consumed. 

An improved form of safety valve was also noticed, one invented 
and patented by Mr. Ramsbottom, the Locomotive Engineer of the 
London and North Western Railway, it has two valves almost 
close together which are kept down by a single bar, this bar is 
loaded by a strong spring placed between the two valves, so that 
if the driver tries to weight the lever it will press down one valve, 
and using it as a lever, will raise the other. 

The regulator valve or tap for admitting steam to the cylinders 
can be arranged in many different forms, but the one most largely 
used now consists of a chest termed the regulator valve chest, 
communicating with the boiler, and from which two pipes go to 
the cylinders, the distance between the mouths of the two being 
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rather more than their diameter. The faces of these openings are 
turned truly cylindrical, and the regulator valve has two projecting 
faces accurately turned so as to cover the entrance to these pipes 
as closely as possible. To the centre of the valve a long rod is 
fixed, which runs through the boiler to the footplate, where there is 
a lever fastened to it by which the driver can more easily regulate 
the supply of steam; for when he turns the rod by means of the 
lever, he turns the projecting faces off the apertures of the pipes, 
and so allows a free passage for the steam to the cylinders. 

The piston is a circular plate of metal a little smaller in diame- 
ter than the cylinder; this plate has two square grooves round its 
edge, in which there are two square iron bands,—by means of 
small holes in the piston the steam is admitted from the top of it 
to the back of the top band, and from the bottom of it to the back 
of the bottom band, so that when the steam is on it presses these 
bands alternately tightly against the inside of the cylinder, and 
thus prevents any leaking past the piston: but when the steam is 
turned off, the bands contract and the piston runs free in the 
cylinder, and thus avoids much wear and tear. 

The lubricator for keeping the cylinders oiled was next ex- 
plained; it consists of a copper ball placed in front of the engine, 
and communicating with the cylinder by a pipe from the top of it. 
This ball is filled with oil, and as soon as the steam enters the 
cylinder, some also rushes into this ball through the pipe, and is 
condensed there on account of the exposed situation of the ball, 
the water then being heavier than the oil sinks to the bottom, and 
causes the oil to overflow through the pipe into the cylinder. 

A novel and ingenious apparatus for filling the tender with 
water without stopping was also mentioned: between the rails 
there is a long trough, and beneath the tender is a scoop, the 
bottom part of which can be lowered into the trough by a rod 
working from the foot-plate ; the speed at which the scoop travels 
through the water, drives the water up through a pipe into the tank. 
By meaus of this apparatus the size and weight of the tender are 
considerably reduced, and a train can run very great distances 
without stopping. 
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Thursday, March 19th, 1868. 


THE Society held their Forty-first Meeting at Mr. Farrar’s House. 


The exhibitions were :— 


Specimens of Mountain Limestone with Corals; Clysiophyllum Turbi- 


natum and Cyathophyllum. . ts .. By Batrour. 
Some Flints, with a view to finding out the reason of the regular layers 
observable on some of them ae .. By Mr. Farrar. 
Two Celts, from the Auvergne (Polignac) .. wie By Evans. 
A mass of Serpule, covered over with Polyzoa ., By EvERAgrD,. 


A Paper was then read by Strickland on 
HYBERNATION. 


Of which the following is an abstract. 


Hybernation is an important phenomenon in nature, as by its means 
a large section of animal life is preserved during the cold of winter, 
and in some rare cases during the heat of summer—of the latter 
the curious tropical fish the Lepidosiren is an exemplification. 
Early in the spring this remarkable creature forms round itself a 
cell of clay; the interior is found, when opened, to be perfectly 
smooth and damp; the exterior being rough and hard, generally 
rather larger in size than a man’s fist. In this retreat does the 
Lepidosiren pass the summer months, and it is only when the 
rainy season has dissolved the walls of its prison-home that it 
once more revives to enjoy the plentiful moisture so necessary for 
its existence. Passing on, then, from this exceptional case to the 
animals which hybernate during the winter months, we notice one 
interesting fact—that as we ascend in the scale of animal life the 
phenomenon we are considering appears in a much more modified 
form and more rarely. For instance, among the articulata a dis- 
tinct change takes place in their form and mode of life; in some 
of the mollusca a skin is formed which close the entrance to the 
shell ; but in the vertebrate animals no external change of form is 
to be observed. Cold-blooded animals hybernate with greater 
regularity, as tortoises, and some kinds of fish, than the warm- 
blooded—fish indeed have been brought to life after been frozen 
so hard in blocks of ice that their bodies could be easily snapped 
in two. Among birds hybernation is of rare occurence, though 


7 


Hybernation. 35 


swallows have been found in this state in old walls—among 
mammals the white bear is the most obvious instance of this state. 
She forms a cell by allowing the snow to drift above her body, and 
the heat of her breath forms a narrow aperture at the top—White, 
in his History of Selbourne, gives several remarkable stories of 
bats being found in vaults that had not been opened for seventy 
years. There is no reason to doubt so accurate a Natural His- 
torian; and these anecdotes are doubly interesting from the high 
position which the Noctules hold in the scale of animal life. We 
now come to the consideration of this remarkable state in man. 
(This part was chiefly abstracted from the pamphlet on Hypnotism, 
by Braid.) The long trances of the Fakeers, and their power of 
self-hypnotism, is similar to the disease known in Europe by 
the name of catalepsy. That they do possess this power, which 
is indisputable, from the amount of evidence which has been 
adduced. (Several stories were here told of the temporary 
interments of Fakeers). Mesmerism is also analogous to this 
condition, and one of the methods of mesmerising is similar to 
that practised by the Fakeers. ‘ Hold a penknife in the left hand 
in front of the patient’s eyes, but so much above him as to strain 
the eyes upwards—after about ten minutes move the right hand 
from the penknife towards the patient’s eyes, keeping the first and 
second fingers as far as possible extended.” This will cause him 
to close his eyes, and if he is put into any position he will remain 
in it immovable, or will follow wherever the person who mes- 
merises him desires. From a careful examination of bodies under 
mesmerism, or while in a state of hybernation, it has been found 
that the heat is much less, that the action of the heart is much 
weaker, and consequently, that the waste of tissues goes on at a 
much slower rate.—For this reason, too, it is manifest that cold 
must produce a state of hybernation which accounts for the pheno- 
menon in frozen fish, and, indeed, for its occurences in all the 
yertebrata. Where it is part of the ordinary life of an animal 
there a distinct change is observed; and where it is produced by 
artificial means, a link is yet to be supplied ere we can hope in 
any small degree to gain a certain knowledge of the mysteries of 
hybernation. 

We have seen, then, that it runs throughout the animal creation, 
that it is greatly modified in the higher forms of life—in some 
voluntary, in others involuntary—that animals under its influence 
are found to be at a cooler temperature—having a slower action of 
the heart, and consequently slower waste of tissues; that it enters 


largely into the economy of nature; but that the causes which 


produce it have yet to be ascertained. 
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Saturday, March 28th, 1868. 


THE Forty-second Meeting of the Society was held at the Presi- 
dent’s House. 
Clarke and Dunn were elected members. 


The exhibitions were :— 


Some Coal Fossils, sent by Mr. Griffith, to illustrate the Paper read by 
Balfour, upon *‘ The Carboniferous Formation.” 
Some Fossil Coal Calamites, &c., and Fish Remains .. By Batrour. 


Balfour then read a Paper on 


THE CARBONIFEROUS FORMATION. 


Tue carboniferous formation, or coal, may be divided into two 
sections. 1. The coal measures, consisting of alternate beds of 
coal, sandstone, and fireclay, formed for the most part in fresh- 
water, and containing organic remains of terrestrial origin. And 
2, the carboniferous or mountain limestone, which consists of 
beds of purely marine origin; with the remains of shells and 
corals. In the mountain limestone of the South of Scotland, 
however, beds of coal and shale are found associated with the 
limestone. In most places where the coal measures appear, the 
seams of coal present one characteristic feature, in having, as it is 
called, an underclay. These underclays are coextensive with 
every layer of coal, and consist of a tenacious clay, generally 
called, “ fireclay.” They are characterized by the peculiar vegetable 
stigmaria, to the exclusion of all other plants ; it is also an observ- 
able fact, that while all other ferns, trees, etc., in the roof of the 
coal are flattened, these stigmaria retain their natural forms, 
branching freely. Since there is great importance attaching 
itself to the right understanding of the nature of stigmaria, it will 
be well before proceeding to give a short description of this, and 
the other vegetables, from the remains of which coal is formed. 
There are five hundred known forms of plants in the coal, which 
all seem to point to the fact that the flora of the coal differs 
widely from that which now prevails. Of these plants, the ferns 
alone resemble those which now exist, and many of these, such as 
the pecopteris and sphenopteris, are very similar to recent speci- 
mens. About two hundred and fifty species of ferns have been 
detected in the coal, a few of which seem to have been arborescent. 
The vegetable which has been named Lepidodendron, was a kind 
of tree, whose bark was covered with leaf scars. It appears 
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generally to have been about twenty or thirty feet in height. The 
cylindrical body called the lepidostrobus was most probably its 
fruit. The calamites were a family closely allied to the modern 
horsetails (equisetaciz), and are characterized by their division 
into joints or segments, and by their fluted stems. These plants 
often grew to the height of twenty feet and upwards, and appear 
to have grown in the same localities as the sigillaria. These 
sigillaria were a large kind of tree, in some respects resembling 
ferns; they occasionally reached the height of seventy feet. The 
stigmaria, to which so much importance is attached in respect to 
the formation of coal, was first proved to be the root of the 
sigillaria, from a specimen embedded in a coalpit in Lancashire. 
Identical specimens have since that frequently been found. The 
rootlets which were formerly supposed to be their leaves, are now 
shown by more perfect specimens to have been attached to the 
root by fitting into deep cylindrical pits, rows of these tubercles 
are arranged spirally round each root. There are five genera of 
coniferous trees in the coal, in their structure they are unlike any 
pines that now exist; their fruit, the trigonocarpon, is a common 
fossil in some coal-mines. Our present knowledge of fossil botany 
is too scanty to enable us to say whether the flora of the coal 
belongs to a high or low type of organization. It appears to have 
somewhat resembled the present flora of New Zealand. 

The formation of coal and the manner in which the plants 
about which we have been speaking were imbedded, will be our 
next point to consider. 

In various localities in the coalfields of the British Isles and 
North America, trees have been found in a vertical position at 
right angles to the plain of stratification; trees thus found always 
have a thin coating of the finest coal on the outside, their inside 
being filled with sandstone or some other substance without any 
trace of vegetable stricture, proving that they must have been 
hollow when embedded; it is also a peculiar feature of these trees 
that almost without exception they terminate downwards in seams 
_ of coal, and that they never intersect a layer of that material. We 

often find that the strata inside the trunk of a tree are different 
from those without, and that there may be four or five beds of 
sandstone and of shale inside the trunk while it pierces through a 
single bed. This may be accounted for by the fact that the tree 
would go on many years before it was thoroughly decayed, leaving 
only the hollow bark, which would be filled up after the strata had 
accumulated on the outside. Laying all these facts before us, we 
will immediately come to the conclusions. 1. That there must 
have been a vast body of fresh water continually subject to the 
inundations of the sea. 2. That this body of water must have 
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been furnished with an inexhaustible supply of sediment, which 
clearly implies the drainage of a large Continent or Island. 3. 
That large forests must have existed in the swamps of the delta, 
which must have lived and died without being disturbed, while 
their remains were deposited without the intermixture of earthly 
particles. The absence of all earthly particles from a body of 
water sufficient to carry away the roots, stems, and leaves of trees 
and of ferns, may at first sight seem a difficuly, but when we look 
at the state of existing deltas, our problem will be immediately 
solved. In the delta of the Mississippi for instance, we find the 
forest covered swamps surrounded by a belt of reeds, which filter 
the water before it passes through the swamps, and therefore the 
vegetable matter in these swamps is accumulated with the same 
absence of foreign materials. 

The association of fresh and brackish water with marine strata 
is common both in the British Isles and America. Thus in the 
mountain limestones of East Lothian beds of sandstone, replete with 
the remains of lepidodendron and stigmaria, are found alternating 
with bands of limestone entirely composed of corals or beds of 
shale filled with brachiopoda of the genera productus, spirifer, etc., 
and other marine mollusca. In the limestones at Burdie House, near 
Edinburgh, ferns and other vegetable remains occur in beds which 
are at the same time rich in the remains of large predacious fishes. 
It would seem, therefore, that these strata were formed in an 
estuary, parts of which may have been covered by the sea for 
centuries together, and then again turned into dry land. 

Botanists used to consider, says Sir C. Lyell, that the flora of 
the coal implied a hot temperature, but it seems probable that it 
must have needed a moist rather than an equatorial atmosphere. 
The preponderance of ferns indicates a humid and even tem- 
perature, combined with freedom from frost, and we know too 
little of the sigillaria and other peculiar forms of the coal to 
speculate what temperature they may have required. 

The second division of the carboniferous period is the “ moun- 
tain limestone.” It will, perhaps, be better to describe the 
mountain limestone as displayed in East Lothian, rather than give 
a general description of it. 

The mountain limestone of this county can be divided into two 
sections: the upper consisting of seams of coal, with two beds of 
limestone ; and the lower of beds of limestone, alternating with 
strata of sandstone and shale. In the uppermost portion of the 
upper division there are two beds of limestone, the upper one 
characterized by the presence of various corals (cyathophyllum, 
clysiophyllum, etc.), and the lower by containing several species of 
productus and encrinites. The beds which are below these contain 
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eleven chief seams of coal, one of which is five feet thick; they 
are fairly good for burning though rather too hard. Some of the 
beds of shale which are between these seams of coal are very fossil- 
iferous, one especially so near Trannent, which contains numerous 
species of ferns (sphenopteris, ete.), calamites, lepidodendron, and 
other plants ; and also the remains of some of the large predacious 
fish of this period. 

In the lower division there are five distinct beds of limestone, 
each characterized by peculiar fossils, although some of the com- 
moner species of corals are found in all of them. Between each 
of these limestones there is a bed of shale, and in one or two 
instances a bed of sandstone ; these beds of shale and sandstone 
are also distinguishable by their organic remains. It is perhaps 
not necessary for our present purpose to describe each of these 
beds in detail. The limestones are generally characterized by the 
presence of large patches of corals—one limestone in especial 
contains five species of corals, three of which occur in it in large 
patches. The shales contain numerous species of brachiopoda, 
and sometimes a layer an inch or two thitk is completely filled with 
shells of one species of productus or spirifer. There is one shale 
which contains six species of lamellibranchiate molluscs, and two 
gasteropoda,—classes of shells which are, numerically speaking, 
rare in this formation; and which, in the section of which we 
have been speaking, are only found in any abundance in this 
particular bed. 

This period is important in considering the progressive develop- 
ment of animals as that in which reptiles make their first appearance, 
and in which fishes reach their climax. The first discovery of a 
reptile in the coal was announced in 1844, from a specimen found in 
Germany. Soon after, in the year 1847, several species of reptiles of 
a genus named Archegosaurus, were discovered in the same country. 
The largest species of this class reached three feet in length. They 
seem to have an intermediate link between the Batrachians and 
the Saurians. ' 

The fishes, as we have said, reached during this period their 
climax ; it was there that they attained their greatest magnitude 
and highest development. They are all characterized by possessing 
hard bony scales and a cartilaginous skeleton. They had large 
jaws, measuring in a specimen procured from Gilmerton, near 
Edinburgh, about two feet, which are filled with teeth. These 
teeth are of two kinds,—small serial teeth, and a larger one placed 
at long intervals. A specimen of the latter from the same place 
measured about three inches in length. They all possessed hetero- 
cercal tails, that is the vertebral column is produced into the upper 
branch of the tail. 
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One hundred and fifty species of fish have been discovered in 
the coal, of which ninety-four belong to the shark and ray tribe, 
and fifty-eight to the ganoids. They seem to have been all 
predaceous, and often to have attained a great size. 

Among the Cephalopoda of this period the goniatite is remark- 
able, as having been the predecessor of the ammonite which is so 
characteristic of the secondary beds. The orthoceras and the 
nautilus are two other important forms. 

The univalves of this period are insignificant from the paucity 
of their individuals. The land shells in fact are so scarce, that 
there is only one species known, and that species is very local 
being confined to one bed in the Nova Scotia coal field. Among 
the sea gasterops the loxonema and the euomphalus are perhaps 
the two most characteristic genera. 

The aviculopecten among the lamellibranchiata is remarkable 
as occasionally preserving its coloured bands, which seems to point 
to the fact that the sea in which these shells were deposited must 
have been shallow; because scarcely any shells that inhabit deep 
water possess bright colours; and the very same shells which are 
brightly coloured in shallow water, are without their colours when 
procured from the deep sea. Freshwater muscles are very com- 
mon in some of the beds of shale in the coal measures. 

The Brachiopods are, however, the most characteristic molluses 
of this period ; they far surpass all other shells in the number of 
their individuals; many of them are conspicuous for their long 
spines, and some of them such as productus giganteus for their 
great size. They differ in almost all respects from their represen- 
tatives in our modern seas; which are few in number, small in 
size, and are never found except in deep water; whilst we must 
suppose those of this class from the coal, on the grounds I have 
just stated, to have been the inhabitants of shallow water. Crinoidea 
are, too, common in the mountain limestone, the stems being the 
part most frequentiy found ; the head consists of a large cup, with 
generally speaking short arms. ~ 

Corals are also numerous, and sometimes form entire beds of 
limestone; they are characterized by possessing a quadripartite 
arrangement of the lamelle, that is, the number of lamelle is a 
multiple of four, and not like our modern corals a multiple of six. 


The President then made some remarks about the power which 
was stored up in coal. 
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Saturday, May 9th, 1868. 


THE Society held their Forty-third Meeting at the President's 
House. 


The following were the exhibitions :— 


A round Flint (split) with a hollow interior, probably at one time filled 
with sponge ; a piece of Rock, full of Fossils, from Bognor. 

By THE PRESIDENT. 

An Aisthesiometer.. a sn .. By Mr. Grirrira. 


Bashford then read a Paper on 


BEES. 


He gave a description of the common hive-bee, explaining its 
anatomy and economy; from which we extract the following curious 
account of their reproductive powers. 

“ The drone whom the queen chooses for her spouse, never sur- 
vives the bridal day, but as this does not affect her fidelity, she 
never chooses another. Although her ovaries or egg organs are 
so small, yet, according to Huber, she generally produces from 
them about 12,000 eggs in the short interval of two months, being 
at the average rate of nearly two hundred per diem. 

“ The queen does not continue to be so prolific for the remainder 
of her life, but she gives birth to an enormous progeny. The 
number of eggs deposited by her in the cells in the months of 
April and May is, as I have just said, about 12,000; an author says 
that a prolific queen in a season (that is from April to October 
inclusive) will lay from 70,000 to 100,000 eggs. 

“This amazing power of reproduction is not exerted uniformly 
during the season. There are two fits of fruitfulness. The first 
in April and May, the second in August and September.” 

Other varieties of bee were described. The following account 
of the curious insect Megachile papaveris was given. 

“This little bee always chooses the most brilliant scarlet for the 
hangings of its apartment; she selects the petals of the wild poppy 
for its material, which she dexterously cuts into the proper shape. 
She first excavates a burrow in some pathway, cylindrical at the 
entrance, but swelled out below to the depth of about three inches ; 
having polished the walls, she flies to a neighbouring field, cuts 
out oval portions of the flowers of poppies, seizes them between 
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her legs and returns home with them; she then straightens the 
folds, and if too large cuts them to the proper size. Beginning 
at the bottom she covers the walls of her mansion with this brilliant 
tapestry, extending it to the surface of the ground round the margin 
of the orifice ; the bottom is rendered warm by three or four coats, 
and the sides have never less than two. When she has done this, 
she fills it up with honey and pollen to the height of about half an 
inch; then, after having laid an egg, she wraps over the poppy 
lining, so that even the roof may be of this material, and lastly 
closes its mouth with a small hillock of earth. The depth of the 
cell is singular, for only half an inch is occupied by the honey and 
eggs, and the remaining two inches and a half are filled up with 
earth.” 

An account of the mason, leaf-cutter, and other well-known 
bees was also given. 


The President and Mr. Griffith made some remarks tending to 
prove that the cells derive their symmetrical form from physical 


causes, and that the perfection and accuracy of the bees’ work- 
manship is not due to any special mental powers. 


Thursday, May 21st, 1868. 


THE Forty-fourth Meeting of the Society was held at Mr. Griffith’s 
House. 


Edwards was elected a member. 


The Exhibitions were :— 


A Skull dug up at Northcourt, near Abingdon ; Skulls and Vertebrze of 
Mammals and Birds; a Pocket Level, designed by Mr. F. Galton ; 
a Magneto-Electric Instrument by Ladd .. By Mr. GrirFitH. 


An “ Ordeal’? Bean from Calabar .. By Mr. Farrar. 
A Stone, originally cracked, with the interstices filled with crystals; a 
Flint, with fossil shell inside ak = By BasHForD. 


Murray then read a paper on Flint Instruments. 
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Saturday, June 6th, 1868. 


Tue forty-fifth Meeting of the Society was held at Mr. Farrar’s 
House. 


The exhibitions were: 


Implements of various periods, from the Swiss Lake-dwellings. 
By Evans. 


Dunn then read a paper on Tea. 


Thursday, June 18th, 1868. 


THE Society held its Forty-sixth Meeting at the President’s 
House. 

A vote of thanks was passed to C. J. Leaf, Esq., who had 
kindly presented a microscope, and Guillemin’s book on “The 
Heavens” as the first and second prizes for essays written by 
members of the Society. 

The President informed the Society that Mr. A. Ellis had 
presented them his “ Notes on Birds.” 


The exhibitions were: 


An apparatus for producing Smoke-rings .. By Mr. Grirrita. 


Elgood then read a paper on 


THE GULF STREAM. 


Reviewing the various explanations of its origin— 

He showed that the volume of water emptied by the Mississippi 
into the Gulf of Mexico bears no comparison to that which escapes 
from it, and, consequently, we must look elsewhere for its source. 
The theory that the stream is the escaping of the waters forced 
into the Caribbean Sea by the trade winds was also rejected; 
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for it is known that on each side of the warm waters of the Gulf 
Stream there is flowing from the north to the Caribbean Sea a cold 
current, of equal volume to the stream itself. This, being evi- 
dently not produced by the trade winds, would seem to refute this 
theory. 

“Where, then, must we look for the motive power? Let us 


suppose a globe of the size of the earth, covered all over with water - 


to a depth of 200 fathoms, from which every source of heat and 
cause of radiation is removed. Then there would be neither wind 
nor current. Imagine all the water in the tropics, toa depth of 100 
fathoms, to become oil. The equilibrium is at once disturbed, and 
a system of currents commenced, the oil flowing towards the poles, 
and the water towards the equator. The oil becomes water again 
at the poles, and the water oil at the equator. Thus, without wind, 
we should have two continuous currents, similar to what we really 
see in the earth, one flowing north to the pole, and one to the 
equator ; and on account of the earth’s rotation, the former would 
have an easterly direction, and the latter a westerly one. If the 
nucleus of this imaginary globe were then to assume the exact form 
of the bottom of our seas, and in every respect represent the shoals 
and islands, the coast lines and continents, this uniform system of 
currents would be materially altered, but still the general principle 
would be the same, and the alterations would only make the currents 
more resemble the Gulf Stream and the Northern Current. The 
relation between water and oil is the same, in some degree, as 
between the cold waters of the north and the warm waters of the 
equator made specifically lighter by the tropical heat.” 

This is the theory of Maury. He also attaches great importance 
to the greater saltness of the water of the Stream than of the Baltic 
and North Seas. Its waters are heavy, theirs light. “ They are 
compelled to seek and maintain their level, and so the salt left by 
the evaporation has to be conveyed away, and mixed up again in 
due proportion with the Baltic and North Seas. This is done by 
the Gulf Stream. Now the difference of temperature between the 
Stream and the ordinary waters of the ocean in winter is twenty or 
thirty degrees. This may, by expanding the water, compensate 
for the heaviness caused by the saltness, and leave the waters of 
the gulf lighter by reason of their warmth. Then, being lighter 
and cohesive, as it appeared before, they should occupy a higher 
level than those through which they flow. The middle of the 
Stream should be two feet higher, according to Maury, than the 
contiguous waters of the Atlantic. This is proved to be the case. 
Navigators, drifting along with the Gulf Stream, have lowered boats 
to try the surface current. The boats would drift right or left, ac- 
cording as they were east or west of the axis of the Stream, but this 
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current, being only superficial, did not affect the drift of the vessel 
itself. That such is the case is also shown by the circumstance 
that seaweed and drift-wood, found in such large quantities on the 
outer edge of the Stream, are never, even when easterly winds pre- 
vail, found on the inside, for in that case they would have to drift 
up the Stream to cross it.” 

Since the course of the Stream is north-east as far as New- 
foundland and due east afterwards, it has been said that the banks 
turn it. It is, however, probable that the banks themselves are 
the effect, not the cause. For the icebergs, loaded with débris of 
all kinds, brought down by the Northern Current, meet and melt 
in the warmer waters of the Stream, depositing their solid matter, 
and thus forming the banks of Newfoundland. Could a cannon- 
ball be shot from Florida to the British Isles, its course would 
describe an arc of a great circle, in consequence of the motion of 
the earth round its axis. This is exactly the course of the Gulf 
Stream, showing that the banks of Newfoundland have no influence 
over it. With regard to the temperature of its waters, we find that 
they are hottest at the top, less and less warm as we go deeper, 
giving us reason to believe that there is a layer of cold water 
between the warm waters and the earth’s crust. Now cold water 
is a bad conductor of heat, and it is clear that without this layer 
the heat of the Stream itself would be absorbed by the earth, and 
never alleviate the climate of Western Europe. As it is, the heat 
carried from the tropical regions of Mexico and discharged over the 
Atlantic would, as it has been computed, suffice to raise mountains 
of iron from zero to the melting point, and kept in flow from them 
a molten stream greater in volume than the waters daily discharged 
from the Mississippi. To this heat Ireland is indebted for its name 
of “ Emerald Isle,” while the harbour of St. John’s, Newfoundland, 
in the same latitude, has been, so late as June, blocked up with 
ice. 

Its influence on commerce is not nearly so great now as when 
mariners had no instruments on which they could rely, and no 
propelling force but the winds and currents ; still it may easily be 
imagined what in former days must have been the advantages gained 
by sailors from a current uniformly flowing summer and winter, from 
south to north. 


Some remarks were afterwards made by the President, advocat- 
ing Herschel’s view of the causes of the gulf stream. 
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Saturday, July 4th, 1868. 


THE Forty-seventh Meeting of the Society was held at Mr. 
Griffith’s House. 


The Exhibitions were: 


Some rare Birds .. .. By Evans. 
Some Birds, kindly presented to the Society, by Mr. Bevan, in addition 
to the former collection i By Mr. HoimgEs. 


Nodal lines in glass plates when in a state of ‘vibration ; a morochord. 
By Mr. GrirritH. 


The President mentioned that Professor Huxley had bracketed 
Evans and Balfour first, Everard being third, for the prizes offered 
by Mr. Leaf, for Essays written during the holidays. 


Clarke then read a Paper on 


DIALYSIS. 
Of which the following is an abstract. 


In this paper an account was given of Graham’s investigations 
of liquid diffusion, or the passage of substances like sugar, salt, &c., 
through membranes of a gelatinous nature. The term dialysis is 
applied by Graham to such phenomena. The membranes or 
jellies permeated are called by him “ Colloid” («én glue), and the 
substances which penetrate them are termed crystalloids; sugar, 
salt, alcohol are examples of the latter, starch, gelatine, albumen, 
parchment paper, mucous membrane, of the former: 

A minute account of Graham’s experiments was given, and a 
few examples of dialysis were exhibited. 

Graham’s explanation of the phenomena, described is, that 
the colloids contain water in a state of weak chemical union, 
and that a soluble crystalloid can separate this water from the 
colloids, and thus obtain a liquid medium for its diffusion. 

The application of this discovery to the explanation of the 
absorption of food from the digestive system, and the secretion of 
glands and other functions of organic life was mentioned. 

Graham has also suggested the important aid of dialysis to 
toxicologists in separating arsenic and other crystalloids from the 
colloidal substances of the stomach in medico-legal cases. 
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Thursday, July 16th, 1868. 


Tue Society held their Forty-eighth Meeting at the President’s 
House. 

This being the last Meeting of the Term, members were 
nominated for the vacancies about to occur in the Committee and 
offices of Secretary and Treasurer. 

Leaf was elected Secretary, and Elgood Treasurer ; Bridgeman, 
Evans, Balfour, Clarke, and Welch members of the Committee. 

The President mentioned that Mr. Evans had kindly presented 
£10. to the Society to be expended in Prizes. 

A unanimous vote of thanks to him was passed. 


The following were the Exhibitions :— 


Dried Plants collected by Everard and Faulder, to whom Prizes were 
awarded he 's ee By Mr Farrar. 
Coralline, with Starfish in it, from Barbadoes om By Mr. Lzar. 


Evans then read the following Paper on 


HARROW BEFORE THE CONQUEST. 


Some of my hearers may well be amused at the very title of this 
paper, and no one can be better aware than myself that, in under- 
taking it, I am labouring under the very obvious difficulty that “ ex 
nihilo nihil fit.” If, then, the searcity of data in my possession has 
made me take refuge too much on theoretical ground, I must 
apologise at the outset. No great discoveries of antiquities, no 
reminiscences of history are present to enlighten us ; all, therefore, 
that I can endeavour to do is to weave together the few materials 
that have come down to us, and, in fact, to make the most of them, 

First, then, we will consider the traces of ancient British habita- 
tion that still exist in our neighbourhood. Of these there is, 
perhaps, only one remaining—namely, the earthwork near Pinner, 
which | will proceed to describe. It commences on the other side 
of the railway, not far from Pinner station, and stretches nearly to 
Barnet—an enormous distance—but the only portion of it that I 
have been enabled to explore is that between Pinner station and 
the end of Harrow Weald Common, describing roughly in this part 
of its length a semicircle, convex on the Hertfordshire side, At 
Harrow Weald Common a large break occurs, beyond which I have 
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been unable to examine it. The work consists of a fosse and an 
embankment, and in some places of two fosses—one on each side 
of the embankment. At the western or nearest extremity the height 
of the embankment is, as far as I can judge, eight feet, measuring 
from the level of the bottom of the fosse; and the breadth, measuring 
it from the bottom of the ditch, is about twenty feet. As it con- 
tinues eastward its size greatly increases, and in some places the 
height is about twenty feet, and the breadth sixty feet. The fosse 
here becomes filled with water, and the whole as it rises, waving 
with trees and fern, presents one of the most pleasing sights in our 
neighbourhood. It is extremely remarkable that the local name 
given to this earthwork is “ Grimes’ dykes,” a name which has 
been given to earthworks of this sort all over England, and which 
signifies in the original Saxon “ Mystic dykes.” Thus we may 
gather from the name itself that the embankment is probably 
British, since even invaders of our island so early as the Saxons 
looked upon its origin as lost in mystic antiquity, and gave it the 
name which it still bears; but, putting aside this curious light 
which even the present name throws upon its authorship, its 
gigantic size and shape point undoubtedly to an ancient British 
origin. It is almost needless to expatiate here on the vast amount 
of labour which this enormous construction must have required, 
but when we consider the necessarily imperfect tools which our 
ancestors must have used, this and similar works must ever remain 
to us as memorials that our forefathers of British times possessed at 
least a share of the industry, if not the civilization, of the nineteenth 
century. The earthwork itself is far too extensive and laborious 
to have been simply a temporary camp built by some perhaps 
nomad tribe. On the contrary, the large line of territory which it 
was intended to defend points to the fact that it must have been 
the work of some large and settled tribe, and we will probably be 
not far from the mark if we ascribe it to late British workmanship, 
possibly belonging to that period which immediately preceded the 
invasion of Cesar, when at least this portion of our country 
enjoyed a state of barbarous civilization, and even possessed a 
regular graduated coinage. On this and no other supposition I 
will hazard a few remarks as to the individual tribe which it may 
have belonged to. Assuming my hypothesis about the date to 
be correct, there were at that time three great tribes of ancient 
Britons in this neigbourhood, namely, the Cattyeuchlani, the 
Trinobantes, and the Dobuni, who, however, would hardly come 
into this district. Of these the Cattyeuchlani seem to have been 
the most powerful, and to have been settled in Herts and Essex. 
From the fact that the larger fosse, and in most places the only 
fosse of the embankment, is on the Middlesex side; it is evident 
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that the tribe who erected it must have lived on the other, or 
Hertfordshire side of the earthwork. On comparing this work 
with the gigantic embankment still existing at St. Alban’s, which 
was then under the name of Verulanium, one of the chief towns of 
the Cattieuchlani, the observer must be struck with the resemblance 
between those and the one under consideration, both in size and 
form: if then we couple together these facts, I cannot think it un- 
reasonable to suppose that this embankment, was a large frontier 
defence of the Cattieuchlani. Stukeley in his “ Itinerarium 
Curiosum,” makes, I find, the remarkable assertion, that Cunobelin 
(the Cymbeline) “lived at Harrow.” Whether he had any grounds 
at all for this assertion I have been unable to discover, but from 
the fact that Cunobelin had his chief mint at Camulodunum 
(Colchester), that to my knowledge no single British coin of 
antiquity has been dug up here, and that there is no trace of 
British habitation on Harrow hill itself, I should consider his 
statement as highly improbable, while it is equally certain that 
Cassivellaunus, Tasciovanus and Cunobelin, all successively ruled 
over this neighbourhood. 

And now let us turn to Roman, or more properly, Romano- 
British times. Although I believe, it is not generally known, 
there was on Brockley Hill, a little beyond Stanmore, a Roman 
town or military settlement: yet such is undoubtedly the case, and 
several circumstances have induced antiquarians to concur in 
placing the Roman town of SVLLONIACAE here. This place is 
mentioned in the itinerary of Antoninus as lying on the Roman 
road between VERVLAMIVM and LONDINIVM, and the situa- 
tion on the road, the relative distance between the two places, and 
the large quantities of Roman antiquities formerly found here have 
gone far to remove all doubts on the subject. The position itself, 
on a high elevation, commanding as it does valleys on every side, 
would be admirably adapted for a Roman military station. In 
former times large quantities of Roman remains were continually 
dug up here, but as far as I could learn none have been discovered 
of late years. I was indeed told by one old man that about forty 
years ago a curious leaden pipe was discovered here, but though I 
mention it we have not sullicient grounds for considering it to 
have been Roman. The abundance, however, of imperial relics 
here in less modern times was such as to have induced a belief 
amongst the country people in supernatural agencies, and Stukeley 
accordingly mentions an old proverb belonging to this place. 


NO. HARTE.CAN .THINKE.NOR.TONGUE.CAN.TELLE. 
WHAT. LIES. BETWEEN . BROCKLEY. HILL. AND. PENNIWELLE. 


(Pennywell is a little further on, on the road to Elstree). After a 
E 
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careful examination of the spot, I could see no traces of dis- 
turbance on the western side of the hill. The eastern side, how- 
ever, does bear some traces of excavations which, while they may 
be but the work of a later age, strengthen the conjecture that the 
station was more on the eastern side of the hill. There is an 
interesting question with regard to SVLLONIACAE, which it 
may be as well to go into here. This question rests on the word 
SVLLONIACAE itself principally, and seems to show that it was 
of British origin. Stukeley, in mentioning this place, spells the 
word SVELLANIACAE, and says that it was derived from 
CASSVELLAVNVS, or CASSIVELLAVNVS, a derivation which 
seems more ingenious than probable. The name, however, does 
not seem to be a Roman one, and as it is well known that most of 
the Roman stations in Britain were British before they became 
Roman, it may be possibly looked upon as an instance of the 
commencement “SV,” * which occurs on so many Celtic names 
with which we are familiar, such as SVEI, found on British 
coins; SVEBO, prince of the Marcomanni; SVTICVS, of the 
Valiocalasses ; and the SVESSONES, SVEVI, ete. This con- 
jecture is by no means to be despised, but there is another and far 
more interesting one. The well known mint of Cunobelin (in 
whose kingdom it must be recollected this district lay) was 
CAMVLODVNVM, or “the town of Mars,” now identified with 
Colchester; but there are also a few coins of this prince bearing 
the legend “SOLIDV.” Now as “ CAMYLODV,” on Cunobelin’s 
coins, stands for CAMVLODVNVM, it may be inferred with 
justice that “SOLIDV” refers to some town SOLIDVNVM. It 
so happens that from inscriptions which have been discovered 
reading “DEAE SVLIMINERVAE,” it is evident that the 
British name for Minerva was SVLI. Hence we have good reason 
for inferring that “SOLIDV” ought more properly to be written 
“SVLIDV” for SVLIDVNVM, and mean the town of Minerva 
or “SVLI,” just as CAMVLODV stands for CAMVLODVNVM, 
the town of Mars or CAMVLVS. If then this analogy be correct, 
we have a British town SVLIDVNVM in this very district of the 
Cattieuchlani to identify, and there are at least fair grounds for 
supposing that is no other than the Roman SVLLONIACAE. 
Near Harrow Weald at Bentley Priory early in the last century, 
a large find of Roman coins were dug up (if I may judge from a 
single specimen that I have seen) in an excellent state of preservation 
This find consisted of fifty coins from Constantius II. to Honorius’ 
time, together with some bracelets, etc., and it was probably buried 
in that turbulent time when Honorius, harrassed on all sides by his 


* Cf. Evans. “ Coins of the Ancient Britons,” p. 149. 
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barbarous foes, withdrew for ever the Imperial legions from our 
island. There have been also dug up, quite lately, on Mr. Black- 
well’s property, by Harrow Weald Common, several Roman anti- 
quities, which I have been enabled by his kindness to examine. 
These consist of a Roman lamp in good preservation, and a rather 
elegant example of the common type; several pieces of pottery and 
vases, amongst which was a pot which was unfortunately broken 
when discovered; the neck of a vase, and half of a vessel with the 
potter’s name SENISIVS stamped upon it; one 3rd brass coin of 
Diocletian, with IOV. ET. HERCV. CONS. on the reverse; and a 
silver denarius of Nero reading obverse NERO. CAESAR. AVG. 
IMP., and on the reverse PONTIF. MAX. TRP. VII. COS. IIII. 
PP. Besides these, Roman remains have from time to time been 
dug up on Harrow Hill itself, and I have myself got specimens of 
coins of Victorinus, Gallienus, Allectus, Helena, and Constantine 
the Great, found chiefly on the western side of the hill, which show 
that the Romans had something to do with this hill in the third or 
fourth centuries of our era, while from the other coins I have cited 
we haye traces of the Roman occupation of this district from the 
first century to the beginning of the fifth. On the whole it seems 
that there were more antiquities dug up about here in former 
times than latterly. And the reason of this appears to be that at 
present this is par excellence a grazing country, while formerly, as 


we see from the Saxon reckoning of the number of ploughs kept at 


Harrow the land was more used for arable purposes, and was, 
therefore, more disturbed than at present. 

Besides the remains I have described above, I find in Stukeley 
mention of a Roman camp round Kingsbury Church, but on a close 
examination I have not been able to find any traces ‘of it, and so [ 
think it very probable that he may have been mistaken. 

And now we must pass on from Roman to Saxon times. From 
the commencement of the fifth century all is a blank til] the ninth, 
when we first hear definitely of Harrow itself. Although as far as 
I am aware no Saxon antiquities have been discovered here, yet 
the names of most of the villages round about here, and, indeed, as 
I hope presently to show of Harrow itself, are to be referred to a 
Saxon origin. Indeed some of them are distinctly mentioned in 
Saxon wills, such as Stanmore, the Saxon* STANMERE, Kingsburyt 
CyncespurH, Wembleyt WermBaLera, Yeadingt GEppinG, &e. 
It is generally believed that the HERGA of Saxon times was on 
the same spot as Harrow. The HERGA of Saxon deeds is in 
the first place localized by the places with which it is mentioned, 


* Gesta Monachorum Sci. Albani. + Will of Atlfric of Canterbury. 
¢ Deed of Cweendrith (see later), 
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such as Wembalea, the modern Wembley, Gedding, the modern 
Yeading. Butin the second place I wish to show that the word 
Harrow is identical with the Saxon Herga. The earliest English 
form of this word appears (as far as 1 have been able to discover) 
to have been *Harewe or tHareways, so that it remains for us to 
link the Saxon name with this. The Saxon name for Harrow was 
spelt as Herga or Herges or Hearge or Hergas. Now, in the first 
place, it must be borne in mind, that the Saxon E is frequently 
changed to A. This, indeed, in the present instance, we see from 
the intermediate form Hearge which we happen to possess, and we 
may, therefore, justly assume the Hearge could, and most likely 
would, by what may be called the lazy development of languages, be 
changed into Harge. In the next place the Saxon word Herge, a 
church, and also in the Saxon word Herge a host, there is also a varia- 
tion formed by the insertion of a letter between the R andG Herige. 
May it not then be plausibly urged that the same was the case with 
Hearge, or, as we have now developed it, Harge, the place? If 
this was so we should have a form Harige, or perhaps more pro- 
bably Harege. There we at once get the intervening link, and it 
is easy to suppose that the G could have been changed into W, as 
in Hergeard, the Saxon name for Hereward, a word much to the 
point, as it gives us besides an example of Herge changed into 
Herew. If any doubt still remained as to the direct derivation of 
Harrow from Herge, there is one word which I think is almost 
enough by itself to settle the question, namely, the Saxon word for 
“to harrow,” which is Hergian, so that “Ic Herige” is absolutely 
“ T harrow” in Saxon. 

If, then, this conclusion be correct, we have Harrow derived 
from Herga in the following way :— 

Transition State. 


Saxon EA changed to A. E added. Old English, W for G. Modern. 
HERGA 


HERGE HARGE HAREGE HAREWE _ | HARROW 
HEARGE 


HERGAS 


sie Sate } HARGAS } HAREGAS | HAREWAYS | 


It may be thought that this digression on the derivation of Har- 
row is rather too elaborate, but the subject was discussed in Black- 
wood,{ and the name was there derived from Ar-rhiw, two Welsh 
words, signifying “ on the ridge,” and the matter was afterwards taken 
up by a writer in the Harrow School Tyro,§ who seriously states that 
“in a lecture” (I quote his own words) “given by that great 


* Liber Albus Guildhalliz Londinensis (circ. a.p, 1450) etc., ete. 
+ Bond executed by Margeria, Prioress of Kilburn. 
t “ Blackwood’s Magazine,” October, 1863. § ‘‘ Tyro,” November, 1863. 
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authority on etymology, Mr. Noel Humphreys (!!) the derivation of 
Harrow was discussed. The lecturer himself gave the simple deri- 
vation Arrow, so that the H was added by Cockneyism (!!!)” 
Such a derivation as this needs no comment, although we must 
confess that we should not have expected such a remarkable dis- 
covery even from a writer like Mr. Noel Humphreys. At the same 
time, since there has been a controversy on the matter, we thought 
it as well to go into the subject more fully, and for the same reason 
we venture upon the less excusable step of trying to hazard a con- 
jecture as to how Herga itself was derived. Now, in the first 
place, it must be remembered that we have no authority for there 
having been any Roman or British town here; and in the second 
place, the word Herga appears from its assimilation to other words 
in that language, to be of Anglo-Saxon origin. The first hypo- 
thesis then that we must consider is as to whether it could have 
been derived from the name of an individual. This seems impro- 
bable, since in that case it would have in all probability had some 
suffix, such as Ham attached to it, as we find in Hergeardesham, 
Hereward’s town (Harrietsham), &c., &c. But there are two deri- 
vations which have been suggested from Saxon words. 

First, from Hearge, Herge, Herige—a church. Now, had their 
been any traces of British or Roman habitation here, this derivation 
would not have been altogether unlikely, but unluckily for its 
claims, we have no such traces, and are we to suppose that a 
church would have been built here by the Saxons before a town 
had sprung up to require it, and had already acquired a name? or 
have we any reason for supposing that there was a church here 
before Archbishop Lanfrane built the present one? This sugges- 
tion then we dismiss as untenable. 

The other one that has been suggested is from Herge, Herige— 
a host, which is founded simply on the similarity of the name, and 
is scarcely less than puerile. 

For our own part, we are inclined to think if any derivation is 
to be assigned to Herga, that this name was more probably 
founded on the adjective Heac high, which has another form 
HEAR, and thus suggests an intermediate form Hearg, which, if it 
existed, would be at once the simplest and the most explicable of 
derivations which at best are but visionary. 

And now let us turn to the first mention of this Herga or Har- 
row in Saxon manuscripts, from which we gather that Harrow 
belonged to the See of Canterbury at a very early date. The first 
manuscript that I have been enabled to see in which the name 
appears is in a deed executed A.D. 825, of which I give the sub- 
stance. 

In the year 825, a council was held under the presidency of 
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Wulfred, Archbishop of Canterbury, and Beornwlf, King of Mercia, 
which had for its object the investigation into various seizures of 
church property. It was here shown that Wulfred had been robbed 
of a considerable amount of property by Coenwlf, and he accord- 
ingly demanded restitution from Cweendrith Coenwlf’s heiress. 
The King and assembly were unanimous in agreeing that this 
should be given, and the enumeration of the lands that had to be 
restored takes place as follows :— 


“VT TERRAM C MANENTVR IN QVATVOR LOCIS SVSCIPERE 
DEPRECABAT ID EST 4T HEARGE HEREFRITHING LOND, AND 
ZT WEMBALEA AND 2ZT GEDINGCVM.” 


And a little further on :— 


«TERRA ZT HEARGE IAMDVDVM, LIBERATA FVIT, ET 
IN ALTERA KARTVLA CONSCRIPTAHABETVR.” 


In 830, a.p., Werhard, a Priest, gave amongst other lands 
which he had received from his kinsman Wulfred, 


“ HERGAS CIET III] HIDAS” 


back to the Church, in doing so, however, he enjoined that the 
present and all future Archbishops should pay for the following 
charity :— 


“APVD HERGAM V PAVPERES VNICVIQVE DETVR AD 
MANDVCANDVM QVOD CONVENIENTER SIT SATIS ET PER 
ANNVM CVIQVE PAVPERI AD VESTITVM XXVI DENARIL.” 


“ At Harrow a daily allowance to five paupers of whatever food 
they might have at hand in sufficient abundance, and to each 
pauper an annual allowance of *26 pence for clothing.” 

In the Domesday book Harrow still belonged to the Archbishop 
of Canterbury Lanfranc, who built the Church, but a large part of 
the country round about appears at this time, and indeed from a 
much earlier period, to have belonged to the Monks of St. Alban’s. 
Stanmore is especially mentioned in the Gesta monachorum sancti 
Albani under the name of Stanmere, and we read in the will of 
AAlfric, Archbishop of Canterbury (996, A.D.) :— 

‘GIF HIT HIS LAFORDES WILLA WZRE THAT HE GEFESTNODE 
Into Scze ALBANE THEAT LAND AT CYNGESBURH.” (If it were 
His Lord’s will to confirm unto St. Alban’s the land at Kingsbury.) 


* About 6s. 6d. 
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Before quitting the subject, it may be as well to give the sub- 
stance of the Domesday Survey’s Account, although, since this 
survey was not commenced till about A.p., 1081, it does not pro- 
perly come under the title of this paper. I have, unfortunately, 
been unable to refer personally to a copy of the Domesday Book 
for Middlesex, so | take the following account from Lysons.* The 
land was then taxed at 100 hides, or four less than we have seen 
mentioned in the former deed I spoke of. It consisted of 70 caru- 
cates, 30 hides belonging to the demesnes on which were four 
ploughs, and a fifth might be employed. Among the freeholders 
and villeins were 45 ploughs, and sixteen more might be used. 
One hide belongs to the priest, and six to three knights, under 
whom were seven tenants and thirteen villeins, who held each half 
a hide, 28 who held a virgate, 48 a half virgate, and 13 four hides 
together. There were also two cottars of thirteen acres and two 
slaves, pasture for the town cattle, and pannage for 2000 hogs. 
The whole was valued at £56. per annum, £4. less than it was 
worth in Edward the Confessor’s time. At the death of that 
Prince the Manor was in possession of Earl Lewin, and Geoffroy 
de Mandeville held two hides in the Hundred of Elthorne, under 
the Archbishop of Canterbury. This domain consisted of one 
carucate, on which was one villein, who tenanted it and employed 
one plough ; there were also four cottars, and pannage for 20 hogs, 
and the estate was valued at twelve shillings a year, two shillings 
yearly less than it had been rated atin the Confessor’s time. So 
that we see in this and the other instances above a slight deprecia- 
tion in property after the Conquest. This estate had been occu- 
pied before by Turpert, a servant of Earl Lewin’s, and it would 
not be separated from the Manor of Harrow. 

With the Domesday account I must close this paper, feeling 
only too painfully the meagreness of the details which I have been 
enabled to collect, and hoping that at some future time there may 
be further and wider discoveries to enlighten us, and an abler pen 
than mine to elucidate them. 


The President then announced that, as his term of office had 
expired, he would be succeeded by Mr. Farrar. 

Mr. Farrar proposed a vote of thanks to Mr. Hayward, and 
the Officers of the Society. 

Mr. Hayward returned thanks for himself and colleagues. 


* Lysons’ “ Environs of London, 1792,” Vol. II., p. 561. 
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Thursday, September 17th, 1868. 


THE Forty-ninth Meeting of the Society was held at the Presi- 
dent’s House. 

Mr. Griffith was unanimously elected an Honorary Member of 
the Committee. 

A proposal for the enlargement of the Society by admitting 
Associates, and by allowing members to be elected from the 
Remove, was referred ultimately to the Committee, 

Two designs for a Stamp for the Society, by Maudslay and 
Welch, were exhibited by the President, with reference to a 
proposal for offering a prize for similar designs. 

A Solan Goose’s egg was exhibited and presented to the 
Society by Dunn. 

The President made a few remarks on the past history and 
future prospects of the Society, on succeeding to his office. 


“Thursday, October 1st, 1868. 


THE fiftieth Meeting of the Society was held at Mr. Bull’s House. 
It was resolved that a Stamp be procured for the Society. 
The following were elected members. 


Johnson, Snell, Ingelow, Ritchie, Puckle, Faulder, Temple, 
and Rendall, jun. 


The exhibitions were :— 


A Roman lamp, from the Villa of C. Asinius Pollio, near the Baths of 


Caligula, Rome Ai Je se .. By Evans. 
A fossil Vertebra of some cetaceous animal, from Norfolk; a Quadruped 
Duck .. By CLarkKE. 


Various fossil shells from the lower green sands of the Isle of Wight. 
By Ba.rour. 
A spectroscope, and diagrams of Stellar Spectra (one of which was 
made by Padre Secchi, of Rome) .. By Mr. Grirrita. 


Matheson then read a paper on “ Spectrum Analysis.” 
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Mr. Griffith afterwards exhibited various spectra, including one 
of human blood; and made some remarks on Mr. Huggins’ 
method of determining the motions of some of the stars, by means 
of the Spectroscope. 


Thursday, October 15th, 1868. 


Tue Fifty-first Meeting of the Society was held at the President’s 
House. 

Several rules were passed concerning the admission of Asso- 
ciates. 

It was resolved “ that efforts be made to enable the Society to 
meet for the future in the Vaughan Library.” In consequence, a 
petition to the Headmaster requesting permission was signed. 


The exhibitions were :— 


Specimens of various kinds of Hornets a .. By Barrour. 
A collection of Shells from Algeria; an instrument used by an Algerian 

Chief for scratching his back . . ie sox VANE. 
An egg of the great Bustard  .. ae an By CiarKE. 
Some stellate cells under the microscope At By BasHrorp. 


Mr. Griffith exhibited Mr. De la Rue’s new galvanic battery, and 
two sextants; one a box sextant, the other an instrument made 
by Ramsden. 

The President exhibited some drawings of the late Solar Eclipse. 

Balfour then read the following paper on 


THE VELOCITY OF LIGHT.* 


THE question of the velocity of light in vacuum is not in any 
way affected by any theories as to what light is. It will be best, 
however, to adopt the theory according to which light is due to 
the undulations of a substance called ether, which is supposed to 
pervade all space,—luminous bodies transmitting the vibrations 
of their molecules to the ether in which they oscillate ; because, 


* This Paper is based principally on a Memoir of M. Delaunay. 
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then, our conceptions in considering the velocity of light will be 
materially assisted ; and we shall also be able to draw more perfect 
analogies from sound, which is propagated through air in a some- 
what similar manner. To measure the speed of an object, say a 
ship, asimple method would be to take any known distance and see 
how long the object takes to traverse that distance. Supposing, for 
instance, the known distance was a hundred yards, and it was found 
that it took ten seconds to perform that distance; its speed or velo- 
city is measured by determining the distance passed over in one 
second, that is by dividing the distance by the time, which would in 
the case before us make the speed to be ten yards per second. And 
similarly, to find out the velocity of sound, a method would be to 
stand at a known distance from a person who struck a piece of iron 
with a hammer, and to observe how much after the blow was seen to 
descend, the sound of it was heard, and then our former rule of 
dividing the distance by the time would have to be applied. It 
might naturally be supposed the velocity of light could be found 
out in a somewhat similar manner. Thus it might be theoretically 
found out in the following way. Let two men, A and B be 
stationed at a known distance from each other; and let each of them 
possess a lamp and a screen, and let them both put their screens 
before their lamps. Let A first remove his screen from before 
his lamp, and let B, as soon as he sees A’s light, also remove 
his screen; then, if A can find out the time that has elapsed 
between the removal of his screen and the moment he saw B’s light, 
he would have found out how long light took to travel double the 
distance between A and B. This would be a theoretical way of 
discovering the velocity of light. Operating in this way, however, 
whatever the distance between A and B might be, on the earth, the 
time taken by light to traverse that distance would be quite inap- 
preciable by all ordinary methods of observation. Experiments 
of this nature on the velocity of light led people for a long time to 
believe that it travelled instantaneously ; and though this is now 
known not to be true, yet the speed of light is so great that it would 
traverse the circumference of the earth 74 times in a second. The 
experimental mode of determining the velocity of light by means of 
two lamps was actually attempted by Galileo, but without any 
result. For a long time, therefore, owing to the enormous velocity 
of light, people had no accurate notion of its speed, and, as I have 
said, it was usually regarded as instantaneous. To Roemer, a 
Dutch astronomer, who was brought to France by Picard, in 1672, 
is due the honour of having been the first to prove that light is not 
transmitted instantaneously through space, and of having dis- 
covered approximately, at least, the velocity of light. This im- 
portant discovery was made by a careful examination of the 
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phenomena exhibited in the periodical eclipses of the first satellite 
of Jupiter. In order that we may fully understand Roemer’s dis- 
covery I must give a short account of Jupiter and its satellites or 
moons. Jupiter is the largest of the planets, and revolves like our 
earth, round the sun. It possesses four satellites which revolve 
round it much in the same manner as it revolves round the sun. 
Now since none of the planets or their satellites have a proper light 
of their own, but only a reflected light from the sun, it is quite 
evident that if any obstacle interposes itself between them and the 
sun’s light they will be invisible, or in other words there will be an 
eclipse of that particular planet or satellite. Such being the case, 
whenever one of Jupiter’s satellites gets into the cone of the shadow 
of Jupiter that satellite will be eclipsed. And this happens to all 
of Jupiter’s satellites, except the fourth, which occasionally passes 
above or below the shadow, in every revolution. 

These eclipses happen much more frequently to the first of 
Jupiter’s satellites than to any other, owing to its being much 
nearer Jupiter, and therefore describing its orbit in less time. 
The movements of this satellite round Jupiter are very regular 
and therefore the eclipses occur almost without any deviation once 
in every 42.47 hours. Owing to our always seeing the cone of 
Jupiter’s shadow obliquely, the exact moment of both the immer- 
sion or entering in of the satellite, and the emersion or coming 
out of satellite can never both be seen in the same eclipse. Either 
we see the exact moment of the immersion, and not that of the 
emersion, or else we see the exact moment of the emersion 
and not that of the immersion.* ‘To illustrate Roemer’s great 
discovery, let us again refer to the phenomena exhibited in the 
transmission of sound through our atmosphere ; suppose that we 
again have our man who is striking a piece of iron as our source 
of sound, and let us suppose that there is an equal interval of time 
between each blow. Then let us suppose a person standing so 
close to the source of sound, that the sound of the hammer hitting 
the iron appears to coincide with the descent of the hammer upon 
the iron ; if the person were then gradually to walk away, the in- 
terval between the sound of each blow reaching him would be a 
little longer, because between the delivery of each blow he has 
gone a short distance, and therefore, the sound must take a little 
longer to reach him, the little longer being the time sound takes 
to travel the distance he has walked, between the delivery of the 
two blows. Ifthe person did not know that the blows were de- 
livered with perfect regularity, he would naturally suppose that 
there was a slightly longer interval between each blow, than that 


* Most of these facts were discovered by Galileo’s telescope and were ingeniously 
applied by Roemer to the problem before us. 
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between the blows before it. If the person were, after having gone 
a certain distance, to turn round, the interval between the blows 
would become gradually less and less. If instead of walking 
straight away and straight back, he were to walk in a circle, start- 
ing from a point just opposite the man who was using the hammer, 
the interval between the blows would appear to get longer and 
longer till he reached the point in the circle exactly opposite to 
that from which he started, and after that they would get shorter 
and shorter till he reached his point of starting. The circumstances 
with regard to the satellite of Jupiter are precisely similar. At that 
part of the earth’s orbit where the earth is opposite and nearest to 
Jupiter, the interval between each eclipse is 42°47 hours, and the 
interval between the eclipses gradually increase, till, at the time when 
the earth is further off from Jupiter, than at its point of starting by 
the distance of the diameter of the earth’s orbit, the increase of 
interval between the eclipse is sixteen minutes, thirty six seconds, 
(according to Roemer’s imperfect observations 22 minutes,) which 
proves that light takes that time to cross the diameter of the 
earth’s orbit, and if we apply our rule, and divide the distance 
which is about 190,000,000 miles by the time, we will find the 
result to be that light travels about 190,000 miles per second; this 
calculation, though not very far from the truth, is now proved 
not to be perfectly correct. This explanation of the unequal 
intervals between the immersion of the first satellite of Jupiter 
was not universally accepted at the time, many people main- 
taining that they were due to a real disturbance of the satellite 
itself, due to some cause unknown, and that there was some 
confirmation needed, a confirmation which was soon furnished 
by the discovery of the aberration of the stars by Bradley. The 
phenomenon of aberration consists in the apparent displacement 
of stars and planets, caused by the combination of the velocity 
with which light moves, and the velocity with which the earth 
moves. We can draw an illustration of this from the ordinary 
occurrences of nature. Suppose for instance we are in a square 
waggon open at both ends, during a shower of rain in which there 
is no wind, and in which therefore the drops fall down per- 
pendicularly ; if the waggon is stationary, the drops will appear, 
as is really the case, to be falling down perpendicularly, but if we 
move in any direction the drops will appear to be coming down in 
a slanting direction, the slant being greater and greater as the 
waggon goes faster and faster. Now let us follow the course of a 
single drop, let us first suppose that the waggon and the drop are 
both travelling at the same pace, then it is perfectly evident, since 
the waggon is square, that if a drop just entered in at the top of 
the waggon it would just go out at the bottom at the opposite end ; 
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because while the drop descended the height of the waggon, the 
waggon itself would have traversed its own length. If the waggon 
went faster than the drop, it would come out of the waggon before 
- it reached the bottom, but if the drop went faster than the waggon, 
the drop would strike against the bottom and not come out of the 
waggon at all. If the waggon were to change its direction, the 
direction from which the rain came would appear to change, and 
if finally the waggon were to describe a circle, the direction 
from which the rain came would also appear to describe a circle. 
If we thorougly understand these motions of the drops of rain 
it will be quite easy to understand the phenomena of aberration. 
Let the rays of light be the rain and the earth, the waggon moving 
in acircle. If in a waggon we wanted to let a drop pass through 
a tube without touching the side, we would if stationary point it 
perpendicular to the waggon, and if moving, point it in that 
direction from which the drops appear to come; let then a 
telescope be our tube; then we would have to point the telescope 
in the direction from which the rays appear to come. If light 
travels instantaneously, the telescope would have to be held in 
the real direction of the ray, whatever the speed of the earth is, 
because of course the light would travel through the telescope 
instantaneously, and the earth could travel no distance in 
no time. Again, if the earth were not moving the telescope 
would have to be put in the direction of the real ray, because 
that would be like the case of our stationary waggon. But 
if the earth moves and light has a finite velocity the telescope must 
be inclined, as in the case, when our waggon, is moving, to that 
direction from which the light appears to come. This deviation 
has been measured and found to be an angle of 20°445. In this 
apparent displacement of each star consists the phenomenon of 
aberration discovered by Bradley. From the angle of aberration 
20°445, z.e., the angle between the apparent and real position of 
the star, Bradley calculated that the distance the earth travelled 
in any time was 10089th what light travelled in the same time, 
or, in other words, the speed of light was 10089 times the speed of 
the mean velocity of the earth. The mean velocity of the earth is 
nineteen miles a second, therefore the velocity of light is, according 
to Bradley’s calculation, 191,691 miles per second. After this 
discovery of Bradley’s the fact that light had a finite velocity could 
no longer be doubted ; for although the phenomena observed by 
Roemer might possibly have been due to a real movement in the 
satellites themselves, yet it would seem to be quite impossible that 
each star should have a peculiar movement of its own, according to 
its position in the sky, particularly when those movements coincide 
so exactly with the phenomena we should observe if light has a 
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finite velocity, and which also gives a rational explanation of Roe- 
met’s discoveries. 

We have now seen the ways in which the velocity of light was 
discovered by astromonical calculations, and it only remains for us 
to see how these results were corroborated by actual experiments. 
This was first performed by M. Fizeau. The apparatus with which 
he determined the velocity of light is in principle very simple, and 
consists of a modification of the plan we at first mentioned.* M. 
Fizeau deduced from an average of twenty-eight experiments that 
the velocity of light was 315,000 kilometers a second. 

The last and most important experiment on the velocity of light 
was made by Foucault. His apparatus in theory was not better than 
Fizeau’s, but the patience and determination with which he carried 
out his experiments have procured a more correct result, and a re- 
sult which must now be universally accepted as the true solution of 
the problem of the velocity of light. The apparatus which he used 
was in principle as follows :—A screen with a small slit in it, and in 
that slit a piece of platinum wire to form an object. Through 
the slit aray of light was thrown by a reflector known as the helio- 
stat ; the light which passed through the slit was collected by a lens 
and thrown on to a revolving mirror, from which it was reflected, 
to a concave mirror placed so as to send it back in exactly the 
same direction on to the revolving mirror. If the revolving mirror 
was stationary the light would be reflected by it to exactly the point 
from which it started, and if light traversed space instantaneously, 
and the mirror revolved at any rate, however great, it would also be 
reflected back to the same point; but if, on the contrary, light has 
a finite velocity, and the mirror were revolving, the light would im- 
pinge upon the mirror in a slightly changed position, and would, 
of course, be reflected off in a direction slightly inclined to the line 
along which it first came to the revolving mirror. If we measure 
the angle formed by the original direction of the ray, and that of 
the reflected ray, which can be proved to be double the angie 
formed by the two positions of the mirror, we shall have found out 
the size of the segment of a circle or angle which the mirror has 
revolved, and if we know the number of revolutions the mirror 
makes per second, and the distance the light has to travel, viz.: 
twice the distance from the revolving mirror to the fixed mirror, it 
will be easy to calculate how far light travels in a second. From 
the average of his experiments, M. Foucault was led to conclude 
that light travelled at the rate of 298,187 kilometres, or 185288°537 
miles [1 kilometre = ‘6213824 miles] a second. This is now 
generally accepted as the true velocity of light. 


* The apparatus was then described. 
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Mr. Hayward made some additional remarks on the phe- 
nomena of the aberration of light, and gave a history of its 
- discovery by Bradley. 
There were twenty-five members present. 


Saturday, October 31 st, 1868. 


Tue Society held their Fifty-second Meeting in the Vaughan 
Library, the use of which had been kindly granted by Dr. Butler, 
in a letter read by the President at the meeting. 

The President stated that the Spectrum of the “Red Flames” 
in the sun, had been observed by Mr. Norman Lockyer, without 
the aid of an eclipse. 


The objects exhibited were :— 


A collection of Australian Seaweeds .. .. By Mr. Grirriru. 
A collection of English Seaweeds, to be compared with the preceding 
By THE PresIpenrv. 

A beetle engaged in converting to sawdust a twig where it had formed 
a nest: discovered in his garden -. By Mr. Haywarp. 

A section of fossil wood He “¢ -. By Mr. Lear. 
A title-deed, temp., Edward IL, accompanied by ‘its translation into 
good Latin —— ME o's .. By Crarxe. 

A coin of Gratian; a denarius of Eugenius ; drawings of flint arrow- 
heads, celts, &c. e5 ay ate .. By Evans. 
Various fossils from the Pleistocene Alluvium, near Mosbach By BALrour. 
A piece of green sand, full of fossil shells, from the shore of Alum Bay ; 
calcareous accretion from a millstone, nearly half an inch thick 

By Pucxte, 

A portrait of Shakespeare, in sealing wax, the impression of a seal found 
at bis house at Stratford .. ae .. By Marueson. 

A quadruped chicken ae ny ‘fe «+, BY Lear. 


Snell read a paper on the Pyramids. 


Mr. Farrar made some remarks on the curious coincidences 
sometimes observed in numbers. 

Mr. Griffith reminded the Society of the transit of Mercury 
across the sun’s disc, at sunrise on November 5. 

Champion and Bastow were elected members. 
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Saturday, November 7th, 1868. 
THE Fifty-third Meeting of the Society was held in the Vaughan 


Library. Mr. Hutton and Mr. Watson were declared Honorary 
Members. Gore, sen., was elected a member. 


The exhibitions were :— 


A fossil bone of an Elephant aia on .. By JoHNson. 
Some curious pieces of vitreous slag, from Mr. Penn’s Engine Manu- 

factory 5 Be ss .. By THE PRESIDENT. 
Hicks’ minimum mercurial Thermometer ; a very delicate Thermometer- 

bulb a ere .. By THE VickE-PRESIDENT. 
The circulation in a Frog’s foot, under the microscope.. By Mr. Lexar. 
Some Galena, from a silver mine, near Ems Ge By BaLrour. 
An Athenian obolus =f oe is ay By Evans. 


The President communicated an account of the late Solar 
Eclipse, in the proceedings of the Royal Society. 
Howell then read a paper on 


HOROLOGY. 
Of which the following is an abstract. 


After some remarks on the various time measures employed 
from the earliest historical period to the present, the mechanism 
of a clock was minutely described, and the various improvements 
which it has undergone were explained. Among several others, 
the dead and gravity escapements were specially described. 

As variations of temperature cause the length of the pendulum 
to vary, and therefore, the period of its oscillation to alter, for 
clocks where great accuracy is required, compensating pendulums 
have been invented. Some of these were then mentioned and 
described. 

A watch was next described, and the parts in which it differed 
from a clock were more especially pointed out. The action of the 
balance wheel which supplies the place of the pendulum was ex- 
plained, and the three escapements principally used in the best 
watches were noticed. 


The President made some remarks on Galileo’s discovery of 
the isochronism of the pendulum. The Vice-President mentioned 
that the perfectly isochronous pendulum is that which oscillates in 
a cycloidal curve. 
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Saturday, November 21st, 1868. 


The Fifty-fourth Meeting of the Society was heldin the Vaughan 
Library. 
M. Masson read a letter from M. de Quatrefages, M.F.I., ex- 
pressing his pleasure at receiving a copy of the Society’s Report. 


The exhibitions were :— 


A large Roman Amphora, presented to the Society .. By M. Masson. 
The Microscope, given by Rev. E. H. Bradby .. By Mz. Grirrirn. 


Unanimous votes of thanks were passed to M. Masson and 
Mr. Bradby. 

Alfred R. Wallace, Esq., F.R.G.S., addressed the Society on 
“The Colours of the Tropical World.” 

For the first time in the annals of the Society, ladies were ad- 
mitied to the meeting. 

A vote of thanks to Mr. Wallace, proposed by Dr. Butler, and 
seconded by the President, was carried by acclamation. 

Earl Spencer, K.G., and Mr. Wallace were elected Honorary 
Members. 

The following associates were nominated:—Roxburgh, Brough- 
ton, Somers, Ind, sen, Ind, jun, Brown, Russell, maj., Milbanke, 
Burn, and Temple. 


Saturday, December 5th, 1868. 


The fifty-fifth meeting of the Society was held in the Vaughan 
Library. 

The President read a letter from Professor Tyndall, expressing 
his wish to become an Honorary Member. Mr. Bushell was also 
declared an Honorary Member. ‘Troyte was elected a member. 
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The exhibitions were :— 


Some Salts, discovered by Professor Williamson, possessing the property 
of changing colour under the influence of heat By Mr. Watson. 
An assignat of the second year of the French Republic By Faunper. 


The Ear-bone of an Elephant (from Suffolk). . .. By Jonson. 
A tree sparrow. (The President remarked that he had lately seen a 

sparrow killed by flying over an express train) .. By BaLrour. 
A coin of Alexander, and two of the Achzan League .. By Evans. 


Apcar then read a paper on the Glacial Period. 


Mr. Griffith afterwards showed some experiments illustrating 
the phenomena of Regelation. 

The President announced that the Prizes, offered for the best 
essays on observations in Natural Science, made during the holi- 
days, had been awarded to Clarke and Johnson. 


Harrow: PRINTED By CROSSLEY AND CLARKE. 
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